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(57) Abstract: The invention provides novel compounds which have function-regulating effects on GPR 40 receptor and are useful 
t*^ as insulin secretagogue or preventive and therapeutic drugs for diabetes and so on. Compounds represented by the general formula 
(I)' salts of the same, and prodrugs thereof have imexpected excellent GPR40 receptor agonism and are excellent in stability and 



IT) 



other properties requisite to medicines, thus being useful as safe preventive and therapeutic agents for morbid states and diseases of 
mammals in which GPR40 receptor participates: (I) (wherein each symbol is as defined in the description). 



i» ■ y^mmt Lxi^±xt^r:>mmtj:mmttj:^, 
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GSfiH*t^^S^#: (G Protein-coupled Receptor; GPCR) (7) 1 O 

-efe§GPR4 o(D]) :ff^>'}'^^nmmm'c^^ . mm(D ^mm^h^GPR 4t o-^^ 

10 (Nature) . 2 0 0 3 ¥x 4 2 2#. 1 73-1 76 K) .GPR40T=f'= 

X^mX^^ (ISI^^^M^O 3/0 6 8 9 5 9^y<iy7U-^ b *5 J; tJ«|SI^^P^ 

15 0 2/0 5 7 7 8 3 -^/^°^:7 I/-/ . 

m^i-i. mm^^mmo 2/09259 o#^'?>:7W5' : 



HOOC 




CX^: Ci_3Ty^=3f/^^; R\ R^: H#; R\ R\ R^: H, CHg^; R2\ R": H#; m: 
20 0-3; X^: 0^; R\ R': H^; Z: —^JOSCH, fth.;^;5Ss^fc{iO; R": y ;x.::^/U 

xmt>^ti^^^7^:^'^-^y-^i^Mm^^'mh^mw^ (ppar) mwm^^pp 
ARmi^^B m^i-f. m^m) (oi-m • mmmtLxmmxh^^ittmy^^ 

1 



wo 2005/063725 



PCT/JP2004/019749 



W^^MMO 2/0 5 3 5 4 



R 



X— Q— Y 



z 




B Vu— W— (C=0)— R^ 



0, S. -NR^-(R^: ^ ttTV^T t> J; V^^'^I::7K*S#) ^ 5 #A: 1 

V^b 3^(Dgt^»^$ bt^WbTV^Tt> J;V^^##; Z: - (CHg) n-Z^- (n : 1~8. 
Z^:. 0^)^; ^B: 1 ^cev^ L 3 ^(^B^S^ $ UTV^T ^ J; V^^^-^^ 

U: /^-a-^^; W: Ci_2o<^2{iE(^^fb7K*S; R=^: -OR«-(R«: H. Bm$t^TV^ 
Tti J:V^^'^k7J<»S)^fcf±-NR^Rl«-(R^ R^": tlX^^X h XV^^it:^ 

mmmtLxmmxh^:it:dm7r^^fix\^^o 

iai^<^M0 9 9/1125 Q-^y^l^-^U^y h^Clfi, 5^ : 



[R^: C,.sT/\y^/Us C,.sT/l-=i^iy, h V y pi ^/i.^; r2: 

-COOR^ (R^: H, C,.,r /U^/U) m I A: Ci_8T/^=3r I- ; G: Ci.sT/^^^/K C^.g 

E^: Ci.gT/I^^V^^; E'': -0-^; ^I^^Ml n: 0, 1; Cyc^ 

xmt>^th^^h^m:d^ppAR^mi^(omm'^m^^\^. mmm. mm. v-^-k 
• mmmt vx^mxh^^ti!)m^^tix\^^^o 



G-E 




2 
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C^Arls ^Arll, ^Arlll: W^i^X^^X h A: -0-, -S-, |t 

-NRi3-(Ri3: r/^=3e/w^)^; fi: -0-#; D: ^-^^^ ji^W^; E: 
5 j^^l/V; Z: RaiOgC-^ (Rgi) gNCO- (Rgi : T^V^/V^)^; e: 0-4; 

d: 0-5; f: 0-6; Ri~Ri2: H^] 

xmf^-^fh^i\i^'W^ p AR y ^^ly Y^m-W-I^^m. p ^ KK^mw-r^=-:^ 

hi^^^tibm7f^-^f\^X\^^o 
10 ffl^<2jffl^0 1/0 0 6 0 3-i-/-^>':7 1/i/ btzifi, ^ : 




[x: cooH(^:^7"/^-^ip)^; x^: CH2^; ;^#{±x^:eiSCH(D^(D^^ |g;ei^tT.fc^-a' 

i!^:^i-; X": 0^; R\ R^: Me^; n:. U 2; Z: — 
:^/65N, f{!i;^;$Ss^fcttO; y: 0-5(DS^; R": CFg^] 
15 -C*:b$tb6'fb'^i|t;;iSp p AR 6 T=f"^;^ h LT^V^btL. PPARSlKiO^^ 

H^^lli^9 7/3 1 9 0 T^^^lyyUy ^ : 
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COOR 



A-B-O 



MM^^fMMO 2/^0836 16 ^-^-^l^yUy h ^ : 



10 [Ar: 1-5#|©|^— X{iM^ceofc^M3<>^'i/ig^^l?gi^$ttfc:7ci^^/^^; R^: 
^>n<5^:/ig^#; R2: H^; R\ R*: H. y^^^^^m^l m: U 2; n: 2-7] 

15 m^^^M^O lys 5 0 8 5-^^<:^yU^y hi^lt. ^: 



B: Ci_6T/V=^l/i/^; ALK: Ci_3T/l^=¥ 1^^^; R^: 





OR3 



4 
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CA: OH#-eSI^$tbTV^T%ctV^T y — 71^; X^, 1^: H^; Z: H^; n: 0- 
3; m: 0^ 1; Q: 0^; Ar: TU^l^i^^; Ri-R4: H^] 

b L j^cC , - 6> (Dmmmmmm'^^ g p r 4- 0 ^mi^mmmwi'^m sr 

Ib-a^^J (GPR4 OT=i^^y^ b*Dj;-a«GPR4 0 T 1$^ =i:=- ht VX^mt^i[: 

p R 4 0 ^^#:«tiiiiifif^^ ^^-r 5 mmi\^^m ^mm-r ^:it^nmtir^o 

15 t^tLfcG p R 4 og^^T=f'=;^ b^'tt^^b. m^^'MB^(Dm 

m^at bT(D#Jt4t-*5V^Tt>^tbfctt«Sr^bT*5!9 . nt¥LSji^C>G P R 4 OS: 

mw^mMmm^fcitmm(D'^w • mmmt i.x^^xf)>-:>^m^mmtf-j:^:it 
^^Wb. :mh(D^m^^-^\^^x^mm^^^\^fc. 

20 (1) ^ (I) 




(I) 



v^c6-i4r y —/i-m. m^^^x\^x -h x^^MBm^i^tcnm^^tix^^x h 

25 j;v^c^_6r/^=3r/^»^^i-/&^ R'*5J;t>'R2f^^v^^^:^^b■r. ^ttb;$5^ 

5 
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Kn-W^-N (R") -W^-. -W^-CH (R^) -0-W^-> -W^-O 
-CH (R^) -W2-^ -W'-S (O) n-W2-*fcf±-W'-CH (R^) 

5 f'lgl^^tLTV^Ttj j:V>^'fh7K*^^. nf:il*fc(*2^;^i-. mu. X;eiSS-C 
fc6#'a*> R = *3J:t>*R^(*Ci_6T/i-^/V£i?;feV^o ) 

$ tLT V^T t> J; C 1 _6 r/i/dr/ws^ fcfigiir^ t^.TV^T t> J: V^C 1 _6 
R»*3j;-a«R^°{±II|— *:rc{im;^cCoT. ^tL^'^TK^M^^ ^^^<5^^>^m^^*fc{* 

(2) E;35-W^-N (R=) -W^-. -W^-CH (R^) -0-W=^-. -W 
1-O-CH (R^) -W^-^fcfi-W^-CH (R°) -W^- {W^RXJ^W^ 

20 R^*5j;tJ«R«}iKm$tt-CV^Tt> J;V^^m#S*fc»«^$tbTV^-Ctj ctV^^ 

-e^c^v^o ) N 

25 ^>'-^^>'^. 50^0 

R^*3j;lKR^°;aS7K*MT--efeS±fB (i) (D'fb^ti^fcfi-eoito 

(3) ±IS (1) <Z)'fb'a^i^^fc{i^<Dii:<D:/n :y 

(4) R^*3j;-a«R^;5S|i— ^fcfi^j'^oT. •?^tb^':i^7KmiE^*fcfi/^py>' 

j!g^T'fc5±iB (1) (Dit^mi^nLn^(Dm.. 
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(5) E^5-w^-N (R^) -W- (W^RXJ^W^nm — ^fcilLm^^<^X^ Ife 

fcsm^. R^nc ^-sT/U^/^&X^t^W ) -efe5±iE (1) (^{b-a^^^fcf* 

5 ^(om.. 

(6) R^;asttm^:^^TV^Tt> J;V^C7 _ 1 6 T^/^^/^S-T?fc6±|B (5) (Dit 

(7) Ry^^t Kn^v'^-efeS-hiH (1) (Dit^mt.rcn^(Dm.. 

(8) X;OSSTfeS±|B (1) <Z)'fb'a'#>*fc{*^©:iLo 

(10) R^*5j;tJ«Ri«;a5i: t>i^7k^J®^-rfc§±ia (1) (Dit^m^t^i±^(D 

(11) 3-[4-[[4-[[(2-:7 jici^/kJi^yk) (4- 3-^X^—7^-2— Y 
15 3-[2, 6-v':7/l/;^n-4-[[4-[[(2-:7 3z::^7l/:3^^7^) (4-73i^7Wl, 3-^Ty' — 

2-7/k;^ n -3- {4- [ (4- { [ (2- oi (4-:7 cni ::^/U-l, 3-f-T V—)V-2- 

S-{2-y IV^ n -4- [ (4- { 1- [ (4- :7 cc ^7l/-l, 3-f^T y*— f )V) X 

(12) ±1B (1) (D\\L^m\>\^<\±'t(om.'^fz\±^(f:>'fx:i Y'7y^-^^^\^-X 
5 G P R 4 0 S:^#:atgli«i5^J. 

(13) ±tB (1) (0\\i^m^\^<\t^<om.-^tz.\%^(0'Zf'xiYyy^^-^^^\.X 

25 (14) mWM<D=^^ • V^WMX-h^ (13) (^E^o 

(15) GPR4 0^^#:atgP«S^lJC)M3tc^f^i6c^^ ±fB (1) (^'fb-a^^^iL 

(16) '^m:'m(o^m-%-m.n<om^(ofz.}b(o^ ±ib (d o^t;^#/^L<f« 
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(17) WLllji^lC^LT. ±m (1) (Dih^m-hL<i^^(Dm.i^fM^(Dyn 

(18) \^miWi'm^y^\^x. -LIB (1) (oi\:.^m-h\^<n~^(om.-^fM^(D-^n 

'So 

25 \f::^/l^^ :/n^r^/K yrT'n^^/k^ 2 - y*'^" 1 4-^^^xV- 

8 
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:^mmm'p(D rc ^^^^^^ ^r^^^^^^i ti^xn. 'Wi^m^ (Dt^^^m^ . m 

:7cc^/K 1-^:7^/1^, 2-^:7^7K 2 -if :7ai^ y /k 3 -if :7a^:ii y/i.^ 

4-lf:7a.c:^P/K 2-r>'^y/^;:eif;0§^}f ^C6-a4T y r-/Ufi, 

^/l^. 5 -:7 3^;:^/l.-<V^/k, 2 -tf:7cc^y 5^71/^ 3 - If :7 a. ^ JJ /I^^ 

^> j:V^^*^;^dr^/^J ^ rgm$ tT.TV^T t> J: C g _ ^ 4 T y -z^;^^ v^^j 
T. •^•7"^/l/;^-df-v-, :^i^9^/^x^dev', 7^'^//^;^^$//^ if ^s^{f 

9 
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10 1 ^ceV^b4#|(D^-7^^J!g^^^^J>5 J^CV^b-l 4-M (^^s 2^Xfi33^ 

^) 0^b<(^ (i) 5 7:fiV^bl4M (0^ L< 5/.CV^L 1 OM) 

15 ^) . t° y x^/v m : 2 - 1° y v^/i-. 3 - 1° y v^/^, 4 - 1° y v'/i/^) , y 
yyi^ : 2-^ry^y/K 4-^ryy/K s-^ry^y/^^) v :^=3rf-yy 

/i^ (M : 2-;^^f-yy/K 4 -:^=¥1?-y y 5 f-y y /l/^) . =ar/ y 

/i^ : 2 y s-^yy/i', s-^/y/K s-^y 

y ^ -1- y dry y /i^ (M : i y^ry y /p, 3 y^y y /i^. 4 --f y 
20 ^yy/K 5 y=^y y/i-^) . t°^v^^/K t°y^v?^/^ (m : 2-fc°y5 

4 - 1° y ^ v'^/i-^) , t°ny/k m-. l-fc°ny/K 2-fc°ny7K 

3- t:°i3 y/i/^) , ^^^yy/k (M : 1 --f ^ y/K 2 --r 5: i5^^y y /K 

4- -f 5:^57^ yy/^#) , t'^yy/^ (m : i-t:°^yy/^> 3-fc°^yy/i/^ 4 
- fc-^ y^ y ^^^) > t° y iJ^^v^^/i^ (m : 3 - 1° y ^^v^^^/i^, 4 - y ^i:>=^;v 

25 ^) . y(y^r-/])jv (M : 3 — fy^r>^y/^> 4 --y y^ry y /^s 5 — f 

y^ry y/i/^) . y;^drf-y y : 3--r y:^ =35^-9- y^y/^> 4 — ry;^ 

drf-yy/i/, 5 --Y y;t^f-y^ y/i^^) . -f:/Ky/^ : i-^^Ky/K 2 

--f^Ky/K 3-^yKy/i'#) ^ 2-^:/y^Tyy/K 2 — <i^-j':^^^ 

yy/u, -<yx^ 5: ij^y y/k (m : 1 -^yx^ ^^j^y y /k 2 — <^^x-f^;$'' 

10 
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^ ^^-y' [b] ^o^^/l^ (^J : [b] 3-^^^ 

y Cb] f-o^^^/um) ^ Cb] :79^/^ (M : 2— o-y [b] :79^/K 

3_^^y [b] :77=/l-^) 7:eif05f«m«M ; 

t;°n y Z^^/U (M : 1 - t°n y i;?c:s/K 2 - t:°n y i^^/U^ 3 - y 
5 . :^=3rf-y^y v^c:^/^ (M : 2 -:^=3{^f-y^ y , 4%yyV:^/U 

m: 1 — r^^ryyci^/K 2-'<^yyy=7^, 4 --r ^ iJ^^^/y , t° 

^ y =/v ({^(I : 1 - y v^^yk, 2 - y v^^/I/, 3 - y v'^/k, 4 

^ y tJn y (M : 2 y ::^/K 3 -^/V'7j> y ^/K 4-^/U'/}sy 

■10- ^ 'f-:t'^;V7!^]) {m : 2 y -3 -^;e-^/^5!f: y = 

(^J : 2 -;^dfy- 1 , 3-v^::^-^y-/^-4--r/^^) E (Di^^^M'^m^ 

20 7|s:P^|Ea*4i(D rc6-i47' y — i LTfi. m\!:M^ (Ofi.\^W. 

if.WM%'¥(0 \<Z^^^^r^)'~;Vy^;V^ ^ UTf*. #^Cifi9 0f^V^ 

|5S«9> '0«I;tf^> ycn:=:/k>^/ky ^ 1 -:^y ^/i^^^/vy ^/K 2 -:^y^ 

25 /^;^/^y^=^/^:^ceif;as^tf btiSo 

11 
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15 /^r^y. 3z^/vy ^/kT 5; y , v^^i^^/i^r ^ y j^cC^^i^^^ff bttSo 

if!9(7)5^£v^ps«9 > _hfB rc6_i4Ty -/i^Kj -e^y-xfiv'-sm^ttfcr ^ 

20 7|s:Mlffl»'t'C> r^y-Xfii^-Cy-ieT^/i/^/i— r ^ ySj LXfi. m 

12 
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■So 

y^ry y /K y^^^i^y y /^^^a^^tf btt-So 

2 - f y v?/^;^;/W^-^--r /I's 3 - fc:° y i^/^;&/W^^-f 4 - y v'/k;^ /W^^ 

r-^-'i'/K v'y ^/^y./^y T-=E-^/K v'^^/^;^/k:7r^-Y/^s a^^/i^y ^zi^;;^ 

13 
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gr7i-='^^xS^-g-tp) J i:bTfl. Mx.fi (1) /^^y^J!g^; (2) tKn^ 
10 v-^; (3) T5:yS; (4) =ha^; (5) i^Ty*; (6) /Mn^'^J^-^, 

tKndr->S, r^yS. ^hnS. v^T/S. ^^^.<>*:/'fb$ tiTV>T t> J;V^C 

^;^:^/7W^^-t'/i^^. *y — Xfiv^-c i-eT/i^^/i^— ;^;/w^^-i' 
/i^S. ^y -Xfiv^-c 6_i4T y — /v-;^;7W-^^^/i^^^ ;^/i/:7 t^^/i^^> 
^y-Xfiv^-Ci_eTyi-=ar/^-;^/i^:7T^^/^**5 j:-a«^y -Xfii^-Cg-i 

(7) ^y -xfiv^-c i_6T/i^=¥/i'-T ^ y S ; (8) ^y -xfiv'-C6-i4 
ry— /i^-r^y^; O) ^y -xfiv^-Cy-ieT^/^^^/i^-r^ y^ ; 
(10) N-Ci_6r/^=¥/i/-N-C6-i47'y— /w-T^ys ; (u) n-Ci_ 

25 6T/l^=35^/^-N-C7_i6T9/^^/^-T5: yS ; (12) C 3_8 ^^'^ o T/^=¥/l^ 
£; (13) /NP^'Wb$tlxTV^Tt> j;V^C^_6r/l^=Id5^■^/£ ; (14) Cj-eT/^ 
; (15) Ci_gr/^=¥7l^;^/^:7xfr^/l/S; (16) c i_eT/^^/^;^/i/ 
7jN:=./kS ; (17) 'T/Hli $ ti/T V^T ^> J: V^;*y^2j?dr -jy/i^^ ; (18) ;^77W-^ 

^'I'/l^S; (19) ^:;^-^;V^<>^^ ;vm ; (20) ^y -Xfii^-C i.gT/l^^/^- 

14 
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;^/w^~^-r/^^ ; (21) ^y-Xf±v^-C6_i4Ty— /i/-^/w^^^/i^^ ; 
(22) ^y-Xfiv^-SJ^^v^LrM^*^-;^?/^/^^-^/!.^ ; (23) 

5^/l/r5:/. t:°;e-rzy^r ^ /^) ; (24) t Kn^a^.^-^^ 

T^/S^ ■iXTyS> ^•^^<^^■^-^b$ttTV^Tt> J;V^Ci_er7^=3e/^^, 

-C6_i4TiJ— j^/i-:7T^-r/i-S. ^y-Xf*v^-Ci_ 

ry— (25) tKn=¥i/«. T^yS. :=^hn^, 

_6T7^:¥/^-r C6-i4Ty-/i-s. ^y-x{*v^-C6-i4r y -/k 

C i_6T/^=3r/i/;^/l>;7^ -/^^^ C i _ g Ty^^/^;^/^7}N = /lx^^ 3^;;^-7^/^ 

y -xfiv^-c i_eT/^^/^-;^7/w^^-r/^^^ -X{tv^-C6_i4r y — 

l^c^V^L3i|iI(7)ffmS-Cffim$^TV^Tt>J;V^C6-l4Ty-y^£ ; ■ 
(26) mmm^^->& ; (27) :^7^:7T^-f/^S ; (28) -Xf*v^-Ci_6 
T/^=3r7^-;^/^7T-=e^/^£ ; (29) ^/-X{ii^-C6_i4Ty-/i— ;^/u:7 
T-^t^/^K; (30) y^x:t^:ym^. fcKn=3s->^£, T ^ y ^hn^, >>T 
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^ J; t/* y - X« v'- c 6 - 1 4 T ^ ^\^y r^^^jv^t^ hm\'S.f^ S 
rCi_BT/^^/^Sj . rc2_6r/w<jr::^/k^j , rc2_6T/^dr=/uSj 

TV^T^5 J;V^C7_i6r7/l-=3r/l/;^df--^gj i^LTfi. M^l^ (l) ^^^/f':/lg 
^; (2) tKn=3ri/£; (3) T^yS; (4) ^ b ; (-5) v-T/S; 

(6) «m$tLTV^T% J:V^Cl_6T/^^/^^ ; (7) gm$:^^TV^Tt>ctV^C2 
_6T/K5r;:^/^K ; (8) V^T ct V^ C 3 _ g T/l^'^f^^./l^^ ; (9)/Nn 

^^^^iE^s t Kn^v^S. T^ym. cr^fn^, -i^TyS^ n ^^^^--fb $ t^.TV^ 
J;V^Ca_eT/^dr/^S. ^ / -Xf* v'- C 1 _ e T/l^dp/i^- X 5 y fi, Cg-i 

4Ty-/^s. ^/-x{*i^-C6-i4ry-/^-T^ys. c.^^^^y^ utju^ 

/l^S. C i-eT/Pn^-^-S, Ci_6T/l^=ar/^5^;^Ss C 1 _ g T/^'¥/^;^/l-:7 ^ ^ 

/^S> c l_eT/^^/^;^/^Ji^::^/^S^ ^^^^/Hli^tbTV^T^ J;v^;^7/k/i^^d5^v'/k 

:^/ws^^^/wS^ ^:^;^/^/•^^-r/^S^ -Xfiv>- C i_6T/^^/^-;^ 

/w^-=E-r/^Ks ^/-Xf*i^-C6-i4^y ^/i — ;^;/w^^^^/^Ss ;^/p:7t^ 

-r /^'•S^ -xfiv^-c i_6T/i-=3{^/i^-;^/^:7T^-r/i-S:fo^ J;t>'^y -Xfiv^ 

-C6_i4T]J— /i—j^/^iyT^^/^S/Job^fitb-S 1 ^cev^L 3iiioffi^S-T?g 

m^iTtTV^Tti J;V^C6-i4^y -/l-S ; (10) ^MH^^^^i/jg^, t: Kn^ixS. 

r^yS^ ^hnS. v-T/S. ^^ny>"fk$;h.TV^T^j iV^Cl_6T/l^^/^S. 
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-Ce_i4r y — /^-:;^7/w^^-r/^S^ ;=?./i-r7r^^/^£> ^y-X{iv^-Ci_ 
T y — /^:^=^v'* ; (11) tKn^e^xS. ^hn^, 

15 y -xfiv'- c i_gr/i^dr7^-;f;/w^^^yi/^, ^/ -3?:ttv=-C6_i4r y — 
7t^^/^s*3 j;tj«*y -xf*-s^-c6_i4T y — /^-:^/P7T^-r/^S;d^ejiP 

(12) VNH^^^'jlg-^, t Kndr^^^^ T 5 / i^T/S. ^^ 

20 ^<5^>'fl^$ttTV^Tt> J:V^Ci_eT/^dr/l/S, '^y _;5^(j;,;;;?_ C ^_^^^^df-y^- 
T ^ y C6_i4Ty-/k£. *y -xfiv'- 0 6-14^^—^^-7- 5: c 

j;t>*^y-3?:(iv'-Cg_i4Ty — /^-;^/^:7T-^-f/i^S;0^b]^(^tL'5 1 3^^v^L 

^o^^/K fyi/y/K ^T:/y/K :^^f-^/y/^) ; (13) -^ty-xfi^^- 
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Ci-eT/l^^/l—r 5; ; (14) ^/-Xf^i^-C6-i4Ty-/l^-T^y 
m; (15) ^y-Xf*i^-C7_i67'7/l-=3f/^-T5 ; (16)N-Ci_er 
/U^/V-N-C e-i4T V —/T^-r^ ; (17) N-C i-gT/l^'^f-yl^-N-C 7 
-leT^/l^^/U'-T ^ y K ; (18) Cg-gV-i^ oT/l/=¥/l/£ ; (19) g^^tLT 
5 V^Tt> j;V^Cl_6T/^=ldri/S ; (20) C j _ g T/^^ar/^^:^^ ; (21) C^^^T 
JiV^)V:^)V^ =:.JV^ (22) Ci_eT/^'¥/^:5^/V'7iN^7W^ ; (23) j^:5<.x/Wt; 
^ti^XV^T t> j:V^:^/^^^?^i/y^S ; (24) ;?7/w-^^-i'/i^K ; (25) ^:^1o;v/'^ 
"^^jvm-, (26) -Xf^v'-C i_6T/^=¥/^-;:^7/^y-^^-r/^S ; (27) 
-Xf*i^-C6-i4Ty — /V-;i//^/^^-r/i^S ; (28) ^y -Xf*v^- 5 ^'^V^b 
10 TM^^m-^/w^^-f/i^K ; (29) ;^/i':7T-=E->f yv-S ; (so) ^y-xf^v? 
-c i_6r/^=3r7i.-;;^/i/:7T^-r/i-^ ; (31) ^ y - v^- c g - 1 4 T u — 

rc 3_giXiJ^ nT/V^/l^Sj . rC6_i4T y — ^ rC7_i gT ^/l-=3r/U 

(1) g^^$;^TV^Tt><tV^Cl_6r7l--=3^/^S ; (2) g^^$tLTV^TfeJ;V^ 
C2_6r/K^:=^/^S ; (3) gm$tLTV^Tt> J;V^C 2_eT/l-=3r^/l.£ ; (4)B 
20 m$nTV^T^> J:V>C3_8iX^ nT/k'Sf/^S ; (5) ffi^^i^xTV^T % J; C e_ 
14^1)— /U-S; (6) g^^tbTV^T^ J:V^Ci_eT/V3^v^S ; (7)gm$ 

t^TV^Tt5 J:v^T■^y/^S ; (8) em$nTV^T% j:v^^*3^S (^f^b<fi:7 
U/K t:°yv=7^^ ^^^/K t'^y^U/i-^ ^T^];/!^, ;r=3ri^y^]; /k) ; (9) 
;^/^7t^-1'/^S ; (10) ^y -X{^v'-Ci_6T/i-=3r/k-;;^/w:7r^-r/w£ ; 

25 (11) ^y-3?:j*v'-c6_i4r y-/^->^/^:7T^-r/i^S5^^^;d^bai{m5 1 
i^^n-cv^Tt. J;v^T^ ySj 2^(^gmsi?gm$ti.fcT 5; y ^-efe^J^-a-s 
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yvz:^>. f^y^y-^^. f-^yv^v, t^-^^v^^-, ^jUTt^viy, 

^mmW^(D rtt^^^tLTV^T^j J;V^r■^yy^-SJ LTfi, m^Wf^ (Dfj^i^^m 
^:-COR\ -CO-OR\ -SO,R\ -SOR\ -PO (OR 
^) (ORS) , -CO-NR^''R«^ -CS-NR^^R8- [^tfi^ R^*5j;t)« 

mmmm^^ir-^^ R'^^^uR^n^. mm-t^mmm^t thK. em^ti. 

T^mm^e^i51^fc:/i?^^< irt, ^^^^^^^^^^ fl^Jti^^ 

nyv^^-, ^^v^y v'^^, t-^y^yv^^-. t-^^yv^^-, t:°-<9v^>', ^/^xi^y 
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C 3_8 v'i^' ;^7/i^^'^^^/^S {.^\\\-y^n^x:i\f;vtiiv/^^y{)V 

y.;vy T=^4 f^^^ — Xfiv'— Ci_6^/^=3r/^;^/^>'7'^-f zt^^N re 
t/i^^w^^Sj iiLm^^^fc(*i>fei^)t>t-eS)»5 . Mx.f*y 9=-!/:/. 

d>mM't>^m~fhfi^o ^(ox.of^n(owMfM}i\^x\t^ ^^^^^ ^;^tKn-< 
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^ fc{i^^ p <>^^:/ft; $ tLT v^T % J: c 1 _ 8 T/^=¥7i/S^^i-o 
15 ■ ^ L< f^ttl^^^TV^T^i j:V^C6_i4T y — yi/^-efeSo 

gmST*g|^§ttTV>Tt>J:V^Ce_i4r y — /l^S (0^ L< fiscal T'fe 

So 

20 ^ (I.) ^•(^Efi-W^-N (R^) -W^-s -W^-CH (R^) -O-W 
-W^-O-CH (R«) -W^-. -W^-S (O) n-W^-^fcfi-W^ 
-CH (R«) -W^- (W^*5J;tJ«W2«. 1^— ^fc^M^^oT. l^^^i^fM 
g^^ttTV^Tti J;V^C i_3T/^=35.W^^^, R'*5J;tJ«R^fi«*^$tbTV^T 

25 i-o -fi-U X:d5ST*fe6^-a*. R=:i3 j:-a«R^fiCi_6r/^dr/l^S"e?'^V\ ) 
^L. 0*L<f±-W^-N (R^) -W^-^f^f^-W^-S (O) n-W^- 
(W\ W\ R"*.^J:t;^^n(iBirfBi:PISa^^-ro ) ^^-to Ett^e^^c^^L 
<f^-W^-N (R^) -W^- (W\ W2*3j;tJ«R^f*StrfEi:|^5ta^;^-t-o 
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(2) Ci_6T/^=i^v'S. Ci_6T/^=3e/^^:^S, ^ / -Xfiv?- C ^ _e T/l^^ 

R5;$s (1) ^Nn<>^~>-M^*5j;t)«Ci_6T/l-^/^S;0^b3efi;^a l/^V>b3i®<D« 
(2) C i.eT/Prr^v'^^ Ci^eT-Zl/dr/u.^;^^^ ^ 7 C ^ _ g T/P-^ 

J: t>*C 1 _ 6 T7k^yi-^7^/f:^/^S;0^ ® § 1 ^cfiV^ L 3 m(Dm^^xm^ 

2) -W^-S (O) n-W^- (W^;i55^^^, W^^O^ C ^ _6 T/^dr/i.^l?«^ 
$tt-CV^Tt>ctV^Cl_3T/^drl/^^« (^^ L < >■) , ^^OiDdU^fc 

T ^> J; V^ C I _ 6 3 Br z^m:^ X t>V> n ^^f i/i^^;^^ b ^fitb 6 gm^^^tL^'tt 

22 
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10 ^(I) ^•(DRfiffm^tl.TV^T^ J;V^t Knd5^^X^*:fe«gm$tl.TV>Tt> 
15 

20 (3) mmmm af*b<fifc°y -i^/^) , *fc(i 

(4) C^^eT^l^^/um ; 
Kt^-W^-N (R^) -W^-, 

25 ) ^. 

R^-dt (1) /M3<5^>'MT-*3j;-a«c i_6r/^=3r/i/S:^.e,^(j;^5 1 /^v^b 3{|iloB 
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R ^ ^ tj« R 2 m — ^ fc o T . ^ ( 1 ) :^mm^. 

(3) (0* L< f*t°y v^^yl.) , ^fcfi 

(4) ^^n<5^~>"fl^$ttTV^Tt5 J:V^Cl_eT7^^y^K ; 
E^Si) -W^-N (RS) -W^-, 

R^^^ (1) ''^n<5^':/J^-^*5j;T^Ci_6r/l-=3f/k^^ife^{^tL6 1 ^cCV^LSiilcog 

(2) Ci_6T/l-=i=¥v-S. Ci.eT/l^^/^^:^^, ^7 C ^.^T/l^^^ 
/I— T^y^. li^mS (3!yF^L<fit:°Uv^/l.) , C ^ _ g T/^dr/i.^/i.:7 ^ rz/^ 
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2) -W'-S (O) n-W^-, 
5 ) , 

15 Wb^^C] 

3-[4- [ [4- [ [ cn (4- c^^ y*— 71^-2— T /l^) T ^ 7 ] 

3-[2, e>-x^y ;V:^n-A-iH-i\.{2-'7 =r^=-7Va:u^7\^) (4-:7 ^ -/Wi, s-^^^^/— 
20 2) ; 

2- 7 /V;^ P -3- {4- [ (4- { [ (2-:7 cri/Wa::^/!^) (4- :7 cii ^/Wl, 3-^T — /U-2- 

1) ; 

3- {2--y;v:^ n -4- [ (4- { 1- [ (4- cr^/i^-i, 3-^r y^— /k-2— r /i^) :^ ;\^^ 
25 >^^^7H^:/-=^7V');^^->']:7acc::i/^}>^nyN'^^ JSM 5 7 ) ; 

'ft^^i^ (I) (D^kl.X\ts mx.\-t^m^. T^/^^!>Ait, ^^ii^io:^, 

25 
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^!lx.fi=¥^. 1^^. V^) -7 y^/i-m. y^J^W-s -y^^m. Wi^B.. 

x.\-£m.m. mta^mmis mm:, mm. 3i^m.m(DmmMt(Dm.;y.\'mm. 

25 -fb-a-tJ (I) ixc/i: UTf*. -fb^^^ (I) <Dr 5: y ^ja^r v'/Hb^ 

K CI 7 7 ^/Hbs t" n y v>/^y ^/Wb^ fcV-^' n ^ /^;^^-i/y ^MI^n tert- 

26 
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15 ^fc. it^m (I) <^:^t=' K^^y^i*. 9 9 o^fij rmmsh(Dm 
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X^'\"COOH 
(1-1) R'' jjio 

-hlBSJS^'fi. ^(I). (II), (III), (I-l)-e^;b$t^5^b-^i^{is KJLT. t 

fi^etiih^ma). ^t^i^ai). ih^miu), it^Hi^ii-i) tm-To 
i^^m (I) ■3^^m\^^m c-d fb^^ (id .^-fi^^iit/ (hd t^^m 

it^m (ID bit^m (III) iros;^;:^^, Mx.f^3feMSiS (i/>'-&i>'^ 

(Synthesis) , 1981^, 1-27 H) ^mmi.Xfft>fl^ (X@A) , X 

XSA-e«, ft:^#i (II) (III) t^. T-/i>^;vvniymi>=^'^JV, 

ryV':^/\y^:ymi^'^ y:fx2\f;v, i, i' -(Ty^v^:;^/i-:!j?^/^) y v'^-f^ 

:7 ^ ^ if 4^ :7 ^ ^S(^#^£-p-e^;^: $ ^ 5 ^ 
'fk-^^/ (III) (D^mA\t. (II) i^yi-(z:^L. ^ 1 /c^v^ tlx) 5 ^/p, 

flih-hm (II) l-^/PtC^b, ^0. 5 7'^V^Lj^5^/K 0* b< 1 7^^V^ 
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® ; h ^ lyf^ if (D^ b ^^IS ; -J ^ ^;Vy^;Vy^^^^ Yfi. if 

15 < fi|^0/^=eV^L|^l 0 0°C-t:^fe'5a 

tert-:/ b ^^riXS. V ^ n i:*(D C i_ e T/i-a T^fe^S^-^fe: 

{^^#3 (I) ^;!JiJ7j<^j|?Sj^;;j3:#-rr. j; «9 , -ft^-a-^i^ (i) (Do'h'Rt^}! 
20 Kndri/£i?^;5<t:^/^, t->fe;bt>. ih^m (I-l) ^^ogi-^ ^ i: 5 
(xmB) o 
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5 ~ 1 0^/1/. 0^ L< f^f^J 0 . 5~6^/l/-efe6o 

jfe if (75r- ^ ; 1, 3-v?7« ^/W2— r ^ y v^/ :x, N.-^ ^71^ y Fi/f^ if . 

JlUB(DRmB^mnm'^ 1 0 6 0 B#|^^. 0* b < 1 0-5^~ 1 2 Bt^lTfe 
XSB<D^^£;?U^{iii#- 1 0~2 0 0°C. L< ^O- 1 2 0'Ct?feSo 

, ^m^i-vm^^hti^it-^m (id Rt)« (m) mmM,t\.xmMi^A^ 

20 -e#5o MxLfi. 'fb^#> (III) E = -W^-N (R=) -w^-xh^ . 

ib^ow^i^m-^^xh^^mi-DcD^t^n^ (.it^m (iii-D ) \±i^-r(D^)^. 
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L— W^S' 




R 



(VI-1) 



COOR'' 



COOR^ 



(X^C) 



(IV) 



(XISD) 



R 



.OH 



R 



(1 1 1-1) 



it^mav), ft^-^^^cv), ^t^m(vi-i) tm-To 
L-e^^^xs TB^iisj i:LT{i. i^j;t«^:7 5,^j^^^ m.mm^. ^mm^s 
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it^m (VI-1) Sr^jt-rS (XSC) „ 

1, 1, h ^-^oziJr i^f^ }f(D:^—y'7um ; ^C^iJ^ n n ^ ^5? 

yn tv^T ^ hu y^7kT 5 N-^^7i/>;?^ y :7°n tv^r 5: v'y n 
N-y ^/I'f-^i; v':/^ N-y y N-y y ://^ifc)^3g^ 

T^>m ; Tkm^hv ^^j^. yhmiti- h V ^j>^. 7Kmihyu V ^j^s 7hmitV'^^ 
^fii^ti (IV) (D^^i)m^^x-h^m^\±. ~m\^^mmm^m\>^x^m^^ 

7^ hy^;^.( h y ya.::^/k;«jN;:^y^:/)/N'^i?tj7A(o), itft^if^^C h 
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(0), hV :^(i^^:yi^])T'>'T± h^^)x^y^yZ^^J>>-2, 2 ' - tf;^ (v5:7^^ 
/u:^:^:7^ y) - 1 , 1' B^^-^yi^t^-^UDti, 1' 

h ^=3^^ ( h ij y :^=^;v^:^y ^ ^) ^ <Jr/i/(o) , i^-fl^if^ ( h 3 :^^;V7isy^'y 
10 0. 0 O 0 0 0 l~5^7K 0* b< fi^G. 0 0 O 1 ~ 1 ^/VTfe5o 

Yb-a-i^ (V) ih^m (IV) 1^/1-^3:^ ^1 f£V^ Litis ^/K 

15 jim(DRmmmn. m-^m 1 0 ^^/^v^ \^mi 2 sm. 0* l < {^iti 1 o 
ov^T\ {in^i^ (vi-1) ^m7^Rm\^^-i-^t\^x^it^ii^ (iii-i) ^mit 

ilTc) f^if-^mifhti^. 3l7S^iJ(75'^fflS{*. j1^^iJ(Z)@®^c: JzoTjgg^^^ 
^fcf^iv^Ti^.^^o-^^fflSfi. 'fb:^^? (vi-i) i^Mcifj[\^x, ^^^timi^j: 
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/K 7" t Kp:7^>', 1, 2-v^y h ^iX^iJ? ^-/^ if 

Si^^^«:2T*ffiV^btl§'f[:i'a'#( (IV) ^tJ« (V) ft, miRp^ni LT^at^ 

h-hX%^^ 
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Rm^3i^^\^^xn. (vid tit^m (vhd t^Rm^'^^^t\^ 

J; "9. it-^m (V) (x@E) „ 
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=^^j^f£^'(Dmmm.t^^'^}^mi'fhti^o ^iti^mmn. it^m (vid i^jvk 
-fb-a-i^ (VIII) (Dm.mm^. it^m (vid i^/^t^i^i-b. ^o. zfi^\^\^m 

10 * u< fiit— 2 1 5 cc-esb^-o- - . . . 

X^ECQ^^SJ^ij; t9#p,nfc'fli^#) (V) fi, ii^^i^^te^il^l^ (M : wig 

f^j; !9#btLfcYb^i^ (V) -^^ts^m^m^m^. ^(^^^^(Dxaci^i^v^s 

^ ^/V-r -fe h T ^ if <^T 5: KS ; 1, S-v'^ f ^ y t^/ N-^ 

^/i^fc-n y K^7fe^O^H^^m:Rt;?T^ ; -<^^-e^V. h/^^^jfe if^<35^#^ 

1, 4-i>;^=3{^i^>'^ 1, b dpi/oi^ }f(D:^—^;vm. ; v'iJ' n a ^ 

S^KstS -e^V^bt^.S'^b'a^i^ (Vll) (vill) mMn"oi: UX^^f^A 

^fc. 'fb-^^i (I) E = -w^-N (R^) -w2--efc^), ^^ow^;as 

t^-a-^-e^.s. ^ (1-2) Rx^ii-z)(oit^m m-a-m (1-2) (i- 
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i^^-VTT^^ti^ mmmi tLxn. m^coi. t\.xm^i.fct>(Df>mifhti 

5 :5o 

Rm^4iC^\^^X. it^m (1-2) it^m (V) tit^!^ (IX) t^Rfi^. 

^^^:it\z.x^xmm^ti^ (xfeF) „ 

15 1, 4-i;^:^=3rf-:/, 1, h ^-y:r.^ i>f^ }f(0:^—y';vm. ; i:^^ n u ^ ^ 
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(IX) 1 UTltl 1 >^CV^ 2 0 ^/K 0* b < 1 /&V^ 1 0 ^ 

^0. 0 0 0 0 0 1 — 5^/1^. b< fi^O. 0 0 0 1 ~ 1 ^;^-T?fe6o 

fb-^tf (V) (D'fgfflMtl, it^m (IX) l^/l^fC^L, Ix) 1 ^cfcV^bl^ 
0^ b< fl^ 1 ^=^V^U^ 2^/^T?fe5o *fc. XmFtC^oJt^'fb-a^fe (V) ,h b 

x@F(DK^SH#r^{i. iiS"^ 1 0 5^/£V^ bl^ 1 2B#p^, m% b< {±1^ 1 0 5^>^.e 
v^b^s^raT'feSo xmFC)Si^??aSf^. il^^^i-s OJ^ev^bi^l 5 or. 0 
* b< \-^m- 2 o:^.ev^b^ 1 0 o°c-t?fcSo 

15 X@F13: J: 19 ttbttfcft-^ilti (1-2) \z^\^x. R^^am^tLfct Kn^i/K 

fi. {b-^^i (1-2) •^Mi^^m^^^\^H-t^t\z.^y)^ it^m (1-2) (^5tjR 

Y^u^iym-^^h^ih^m. irt^t^h. (1-3) ^mm.-t^:Lb-mx-^ 

20 5 (X@G) o 

^fc. S^&^^4(^x@G^::ffiv^bn6{t;^^^ (1-2) f*, ii^xmpfc: j;oTM 

25 :Lm\^i^'onhMz.ih^m (1-2) ^-^tp^j$:^i^#»^s ^(7):^*^(DxmG(c: 

ffiv^S r i ti-e^§o ^icT^m-a-, XflG(^;!]P7j<:^j|?H^S{l. 0^b<«ii:S^ffi 

Mz-it-^m (1-2) ^■^tp^;^;;m'a'^^^:iK^g^c)^;bTJi^^.c^^K:a^J«^^^«B 
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m (1-3) i)^n^f\.^m^%-h^. 




Rm^5x\-±. i\i^m (II) tit^m (X) t^^m^^^:Lk\^i.^, 
m (IX) ^mm-r^ (x@h) „ mmKm^i\z.^n^:rMktmm 

SfrJZEO'fl::^^/ (I I I) (Doib. E = -Wi-N (R5) -W^-Tfct?, 
W^;aS-W^-CH (RO - (W^f^|§^^*fcfigm$tLTV.^Tt> J;V^Cl_2 

/P^^^i-) T'fcS^ (III-2) (Dit^m Uh^!^ (III-2) ) fi, m^i-iSXT 
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(III-2) 

±mRm^^=>. ^(xi), (XII), (vi-2)T'^;b$tt^^b^#>f*, ^n^e 
n^h^mixi)^ ^h^mmi). it^m(vi-2) t^ir^ 

10 mu. W^:^s^^^-efeS;^'a'> R'^fiBm$tl.TV^T^> J;V^Cl_2T/l^^/^' 
H^&^6T?f*, -^T^h-^m (XI) i'fb^#?(xii)i^3g^r^/'fb^j^;: (M^ 
15 fi\ ^yl/ i;? T^y^^^ ^ — U. Am. 

Chem. Soc.) 1971^, 2897-2904HtCiBi^) ^1 <J; ^31 J; I9 , {tl-^^i^ (VI- 

2) ^m^ti-s (x@i) „ ^5g7cT?y>fi^^/^;:Tf*, it^m (xi) irfb^ti 

40 



wo 2005/063725 PCT/JP2004/019749 

(VI -2) 

15 o^;v, 0^b< fi^i /^v^ Litis ^/I'-e&tj, (^^'— ^i^7c-e^ffli-6 

20 V^btL6o Mtt^O'fSfflfi^. 'fb-a-i^ (XI) l^/U\C>^\^xm5f£\^VmiO 

25 -fb-a^^i (XI) l^/i^{z:^bTl^l;^^V^LI^l 0^7K iSf ^ L < fi^ 1 ^^V^ 

5>&s^i:.LTfi. mR}^^-^mni-^m^ m^cm^^fhti:\^T!)K m^it^^^y- 

41 



wo 2005/063725 PCT/JP2004/019749 

ov^T. ^t-B-'-^ (vi-2) i: j^j; i^'fb-a^ii^ (III-2) ^mm 

-r^ (xmj) , ^5g7^S^&f±^ iifi&t^^^&^2l3:*5ltSxmDi:l^«t;ifTt>tL 
10 6„ 

^j|;:^6 t?^VNe5n5'fb^J|^ (XI) ^tJ« (xii) tt, miSn^p i lt^^j^ia^ 
SuiBo-fb-^i^ (III) (Do'h. E = -w^-cH (R«) -o-w2--efe5^ 

15 (III-3) (Dih^m iih-^m (III-3) ) m^^-t^M'cDKm^i ■VTy^^fh:^ 



^JT />-WH — ^ R^-^N OH 

^ ° (X^K) (XIV) 

(Xlli) 



(XHL) 




L^-wN- s' 



COOR" 



(XV) 



, (III-3) (VI-3) 

42 



COOR" 



wo 2005/063725 PCT/JP2004/019749 

-hfflSiS^S'^'^'. 5^(XIII). (XIV). (XV), (Vl-3)'X:^mt>^tl^i[^^!^i-±, i^y^ 

■etb^Wt:'^^(xiii), 'fk:'a-i^(xiv), ^h^mm. ^h:^m(Yi-3) tm-T. 

(XIV) ^mm-t^ mm) o mmyiiRjt^n. R}t^^2ic^i'f:63imtmmi:i 

^v^-t:\ nhtirc^[^^m (XIV) irfb-a-tJ (xv) k^Rm^^^:ztKJ:y)>ft 
(VI-3) SrMst-ra (XSD „ :$:Si^;^fi. it^m (XV) ^'(^DW^cZ)®^}^: 

=toT. iiMiR^nso mx.Us vf^t^m-^^x^h^it^m (vi-3) 
t^a^mmx^^it^m (XV) ^ffiv^T. ^i^;:^^l^^*5^ts•xaA^lsl=^^iLTm 

(VI-3) ^ij;^?^, ^^ti^m7!!^(Dl^ t\^xmyr^\^f^Wm^Xh^it^m (XV) 
irfli'^fe (XIV) i;^BifMt::J; !9i^S<D#^ST-t?SJS;;$ii:6;ii{cJ; ?}i^3ti-6 

^e>t3:. S^S^TT'f*. (vi-3) ^3S5nS^£:i^#-r^:ijcJ: ^) , ^^^^ 
(III-3) ^mmir^ (X^M) , ^jS^^^Sfl. ttiieE(^SjS;^2t3::|a(t6X@D 

tw\mK\^xn^fh:6„ 

RJ^^^7xm\^hfi:^i\:,^m (XIII) 2^tJ« (XV) f*. rfirM^& i: LT^a{c:A 

mr:&(Di\:,^m (III) (55pt>s E=-W^-CH (R^) -W^.-X^^ ^ 
W2;a5-CH2-W^- (W^f^^'a^^^fcf^«m$tlTV^T^i J:V^Cl_2r/^=3^ 



43 



wo 2005/063725 
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10 



15 



1) PArg 

2) R 



L^-CH^W^-f s' 
(XVI) 




(XIII) 



b 



COOR 



(X^N) 



(XVII) 



.^-^N H ^ VJ^cOOR" 



R' IN n (^gpj 

(III-4) (V1.4) 

-hlB^^5:5t4'> ^(xvi), (XVII), (yi-4:)x-mt>-^fi^^h^m^. J^T> 
^^tLfb^i^ (XVI) , ih-^m (XVII) . -fb^ii^ (VI-4) t mir. 

■Lti.xm7^i.fch(D-d^mifhti^. f^t>x^>. mmm'F. 3!>mi^ 

^ : PA r g-^^^t^^tt^ hVT]) —/l^:^:^'7^>^mt bXfi, h ]) :7 

^i^;;s?i8-efi. STfb-a^ti (xvi) t h V r }) -/uyis:;^^ ^ i^mtco^jt-^cj;: 
(XIII) t^]^^'^^^^t\z.^K) . it-hm (XVII) ^M3t-t-5 (X?1N) o 

44 



wo 2005/063725 
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{li^^l (XVI) l^/I^JC^L. 1 /^V^L^5^/^. 0^L<ft|tll 

xm^;I*3V^T^ jb-^i^ (XVI) (D:^:^:^=^^J^m.^mm't^:it-h-^mx-h 

(XIII) iS^i^ LTHJ^K^fr 5 i t>-e# 6o 

-fb^fe (XVI) (XIII) i:<7)^j^^fi. m^.i-i^^'T 

xfiyt: (wittig) s^£:^fflv^TfTt>nSo m^Mm(D^^Tnt>fi 

y N-y ^/ktr-^y i:^'^^ N-y ^/i^fn y N-y ^/i^-^-zi^^js y 

mihT/^^V^m ; 7K^{k/-^y !>A/^if(D7KSt<l::r;P:^y ±^^M ; h y 

20 -^^;^ye7A, ^^-fei/i^^^/^ ^(^^^T/^:^ y^M ; ^i^TK*^ b y 

Af^^<Z);^^7K^T/^:* y^M ; h y !>i»> g^^T ^^3./^ if(^g^^ 

/py 5=-T>i=.f^^^(D^iiy ^i^AS ; i- h V t7 J>>r ^ ]^\ v y^ti}^°/u 

25 ^nh(Dm.m-±. (XVD ^fcfi^o^iN;^;!lN:^>j7A4tl^/^{;:^LT. ^ 

{ti^j^ (XIII) (Dm.mm\^s 'it^m (xvd ^fc«■^(Z)/^^;^7}^c:lr>A^i:l^/^ 

ftl-a^i^ (XVI) (D:^:^:^=^^ J>>m.tit^!^ (XIII) ircDSJiS^tts ^Si^^J^^^ 

45 



wo 2005/063725 PCT/JP2004/019749 

5 ^ds^f-^, ---=35^f-^/cfi^^C)iafP-^'fb7K^S ; N,N-v>p(^/^7jN/^Ar 3; K^ n,n- 

^v^-t?'^k:'a^#» (XVII) ^7K*^;!JBSji&^-#-rii:^-ct^9^ -fk-a-ife (vi-4) ^ 

10 mmrr^ (xmo) o ^7K*m>!iBSJS{l> B«HBS^c;:^6<Z)X@I^^:^3V^TM:^b- - 

t^fev^^-'fb'^ii^ (VI-4) %it75SJ^:J-'f^'f-ii:ic:J:!5. it^m (III-4) ^^it 

15 T^SJ^i^^STfflv^bn^^b-a-^ (XVI) {i, S#:<2^^po:;^?i^fc»itLe>f-^ 

^fc. 'ft^-a^^ (I) (Do-h. E = -W^-S (O) n-W2--Cfe«9. ;6^oW^:d5 

j^-a^^-efes. ^ (1-4) ^tK(i-5)(D'fb^j^ ('fb-a^^ (1-4) -Rx^iM^m d- 



20 




wo 2005/063725 PCT/JP2004/019749 

±mRm^fp. (XVIII). (xix), mx-mt^^ti^it-B-mn. mr. ^ti 

^'tLfb^i^ (XVIII), <t;^#i(xix), ^\^^mixx) tm^o 

-So 

Rm^9xn, -^-r^h^^ (xvm) t^t^s^ (xix) t^Rm^'^^:Ltic 
a; !9fb:^#i(xx)Sr^3gi-5 (x^q) „ ^Rjt-n, (xviii) ^(o\.^(om 

S^SS^9 -effiV^btbS'fk-a^^ (XVIII) :S:t>^(XIX){i, rfi|gp°ni: LT^BJiilA 
(XX) l-=E-/^Jz:>^b^O. 5-10. L< filtll . 0~5. O^/l^ 

t\^xaR):t>-Amn-t^m^m^mM^tif£\^^:i^. m^n?^ ^ j — 

47 



. wo 2005/063725 PCT/JP2004/019749 

5 0^b<{ll 0^~1 2B#^-e$)§o 

RJt-um-±. o~2 0 d'C. 0* b< 10-12 ox:x-h^o 

10 fiv it-^m (1-4)- Sr*n7K^>«?^j^;;i-#i-r.-i:tCj: 19. 'fb^^f (1-4) (D o^hR- 
V^^-y&Xh^ih^!^. -r^Jit^-ib, it^m (1-5) ^;OS-e# 
^5 (xms) , 

±lBK^&^l~9j3:tJ§oTmat$tLfc#'ft:^i^fi^ iit"t^^if^^ (M : 

20 ^/^^T— ^6^(cfflv^b;rt^ J; 5 >^ce^^MS;OS#A$ti.fct>(Z)-T:?fcoTt> J; < . ^ 

25 f-fx ^ hdr-i/:^7 7k>!i?c^/K ^ b^-:/:^/^#^/K tert-:/ h =3rv^;^7/l-:!i^^::^/V (B 
oc) t^tl s r P (Aloe) y 

:77W;:^W^/l/7« ^7i/:^=¥v^;^/^#^/l/ (Fmoc) Cy-ioT^/l^ 

48 



wo 2005/063725 PCT/JP2004/019749 

:=-jv^ (MxL»\ T-fe^/^^ ^"f-ivio ;VT^=^;v^ y^^jvti;vi^:=-jvfsi}£) ^ /^u 
C ^_^T jv^jv-io ;vi:^::^;v^ m^U. T^^jv^ 

/u-v- y (M x.fi\ h y 7< ^/i^ v- y /i^. xexx-y^^f-jv-^ :^ ^/viy y e;?^ y 

49 



. wo 2005/063725 



PCT/JP2004/019749 



v^e>H§:el^ m^i-£m. Mm. Mtc^ m^yt. t k^v^:/. :7:3.=/^t K^i^^^ 
mn. Rmm^m^^ib^i^^jk^<D:^m. m^it^^ta. mm. ^m. mm. m^. 

mm^m^^^^^ti^ti^mm-r^^itiii^x^^o ^.r^. it-a-if^ en 
;057-fe^#:T'fcsJ^'^^^f*. mn(oyt^^m^mKx\) sw^Rx^Rm^^m-t^ 

'fh-a^i^ (I) nmiiLTum m-.'n. ^^c, ^^s) mxmm^^x\^^xh^ 

50 



wo 2005/063725 PCT/JP2004/019749 

•r^m^'A^h^) gp r 4 o^mi^mmmmi'^m (gpr4 og^#:r=f'^ 

^IS0>g<^'fl^^#J^^#bT?^^S|S^f^. i«?L»j# m^i^. -^'^^s ^>:yh. 

i^f-^^. ^^=z, r>^>^ t^yv?, t b^) (^>y-LT^ « 

tl^fcGPR 4 0^mi^mmmmiPm^^VX\^^^(DX\ GPR4 0S^#:;$SM# 
i-5^SM©iigp^J^fc{iGPR4 0^^#:;5Sp^i^§^^$y^^j^^jg(^:^ 

mmmm. mmskm. immmm. &^mm. mm&. 'wm^pm, mmm^t. it 

mmmm^. ^h-i^:^. tv^k-v^;^, m^mmwmmm. mmm^wm. m 
mmmmmm. mmnm. mmjkm. mmmmw. i&mmm. mmm. wm^p^m. 

-/uikm. ■fgHDLik^m, ik'^mmskmf£ t^f)^^-Mti^, 

51 



. wo 2005/063725 
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mm) :dU26mg/di 7 5 gmay^v^^^ymikmum. (7 5 g ogt 
5 T) 2mm^ (#J3)R«};i*5{t5i5^vu=i-^^i^) :dS2 0 omg/d m 

^mik^^m. (7 5goGTT) 2^miu (^mskm\^:^i-f^ii^^^^-:^mm) 

10 1 4 Om g-/d 1 5fe?t^^i-Jt^Sj (jE^M) tr/c^vvjt^S^r r^#Mj • - 
15 1 2 Smg/d ;0^o, 7 5 gUnr/K-^^riiW^^ 

20 #1*;^ 2 B#ft1^|t (^mikmi^^n -5 iJ^V^3-;^|g^) ;eiSl40mg/d 1 2 

0 Omg/d 1 7|5«^^i-tftliT'fc6o AD AO^fetiij; ti.fi. 

ikmi^: (^mikm\^:^n ^i!^/i-=^—:^mm) i^i^i i omg/d i&.±i 2 emg 

/d 1 (^t^tfj^ I F G (Impaired Fasting Glucose) tW-^. W 
HO(^|R^i31cttLfi. ^IFG (Impaired Fasting Glucose) <D p t)> 7 5 

25 g^p::7'K'i7)^:ft^^^^2^^#[ (^IRikifici^sttS ^Vi-=«-;^^illF) ;asi4 0 

m g// d 1 5|5?lt-efe5^^t^^ I F G (Impaired Fasting Glycemia) i iq^^o 

iS^ttiM^) s IFG (Impaired Fasting Glucose) *3j;t>*IFG 
(Impaired Fasting Glycemia) <^)^E5 ■ f^^^J i: LT ^i^V^ 6)^1^6 „ 



wo 2005/063725 PCT/JP2004/019749 

^mm(D^h^mi^. m^m. mmi^mm) > IFG (impaired Fasting 
Glucose) SfcfilFG (Impaired Fasting Glycemia) •^>^W^^^(DMM 

^^h^^s mx.i-£u^<^}) ::^]^^ •^•r^}}^}^^ ':^x^/!J^K^ ^f^i/y^K* 

^mm(Djt^m^^mi^xfj:^mmi-i. mmm&<. mmmm(D^mw:ti.x 

— ilS:e^i->^v^fetbTv^;5 i^^^no^^t^itjeoT. ^^m(D^t^mi:^(D-^-^, 

h?>\^^nmm^m^ff^^n^m.i^tm'a-\^xmmmmfLfz.m-. mamxn 

^ij. mmp^&Mm. mmp^mmms mmp^mmm. Mmm) > ^^i^^'^u m-.m^ 
mm. mmm) . ^m m mmmm. mm^D . -<i-^y mmi. mmm 

mAm) > Mm\m(D0mam-Amifhn^„ 

:inh<Dmmn. mwc^mm-^f-n^^.Mc^mmts:t^(Dmmmmmm m-. ^M 

^mn(o\\L-^m(o^mum^(o^^m.\t. um^w-(omo. o i j^^v^l^i o 

53 



wo 2005/063725 PCT/JP2004/019749 

Sm-a-s 1 0^fc!9. 1^0. 0 l;^^V^L|^3 Omg/kg^:®, 0^b<{iJ^O. 1 

m^m. -y■*^|J^ mmm. mmmm<DmM^^m\^^^^ti:>-v^^o 

10 jaj^^iJi: L-Xfi, M;tfi?L«f> ^J^> D -^x^^/^ h-;;K- ^-i^^?. 

20 adf^y:^D tVi^-fe/l-n— ;=<>#;OS^{f fetl/So 

^Jlfffi^^iJ tLXi-t. '^"ij X. /K y ^ ^ w ^ y rn -/I/, :/ n t° w ^ i^^' y =1 -/i-, 

54 



wo 2005/063725 
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5 :5^"y-fe y V, D— /P^yDS^ff btl.6„ 

(M : j3-;^7n^i/, i^nn:7^/K -O:^^^) ^^S^ffbi^bSo 
-H-*^>Ji! bT{i. #ll;tf»iy;^7 y b y y ^/v-y :=(7 y i> J^.. 

t b i/;^ y ^-M^iJ ; 4:yy^V ; -^n ^ ^i^^ ; ^ y 

<Dyyi;f;^lyY^fMmmPf (M : INS-1#) ; ^ P ^-P^ y ^»J5^C if) . 

55 



wo 2005/063725 PCT/JP2004/019749 

(Reglixane) (JTT— 50l)^ ^ >^:/ (Netoglitazone) (MCC-5 

55), GI-262570, FK-614, V^li^V^^^^^ 
(Rivoglitazone) (C S - 0 1 l)s A ^ U if — /l^ (Muraglitazar) (BMS- 
5 298585), W099/'58510lC|BS<^'ft;'^^ m^i'£iE)-A-i4-(5-?i ^/P-2-y 

woo 1/38325 (z: IB* (7) 'fb-^ife. X f" ^" y if — /l^ (Tesaglitazar) (AZ-242) , 
BM-13-1258, LM-4156, MBX-102, LY-519818, MX-6054, LY-510929, li^ V 

cJ^y^CBalaglitazone) (NN-2344), T-131 :^ fcfi^Oit, THR-0921^] , a — 

i/y^J^^v^K, iJ' h\ h^if5:K. T-feb^=¥if5K. ^' y ^ a t" 
15 ^^K, i/y^t:°y K#) s V/~^^-yr^K\ ir-^^"yc:^Ks ^5^^^'y ^ K^fcfl 

^(DyU^uzy^J>.m.7K^m. -^7" i^^" y ^ K#] . GLP- iS:W#:T=f'^;^ b ■ 
[M : GLP-U GLP-IMRMn NN-221U AC-2993 (exendin-4) , BIM-51077, 

Aib(8, 35)hGLP-l(7, 37)NH2> CJC-1131^] , i^^^^i^/U^:f^^—^ I vm. 

.WM ('0'!l:NVP-DPP-278, PT-100, P32/'98, P93/0U 
20 NVP-DPP-728, LAF237, TS-021^) , i3 3T=i=^:^ h (M:CL-31624 

3, SR-5861 1-A, UL-TG-307, AJ-96.77. AZ401 

25 rry^^^lj^) ^ S G L T (sodiutn-glucose cotransporter) Pl^jifO (^J : 

T- 1 0 9 5^) , 11 j3 - t Kn=3r^:x;^^n^ Kxt Kn<^^-^ — • 

(^J : BVT-3498^) , T v^^^-i^^ ^i^*fc{i-e<Z)f^Sj^, IKKplW^ : AS- 

2868^) , X^^^l^^l^^^WM^ h:^^'^:^^^PfjPW}M (WOOl/25228, 

W003/42204, W098/4492U W098/45285, W099/22735(3:|Bi^©'ft;'^i^#) , ^/l^ 

56 



wo 2005/063725 PCT/JP2004/019749 

^^i-—^^^'mtm (M : Ro-28-i675#) m-^^mifhti^. 

V (SNK-8 6 0) , AS- 3 2 0 1, ^^JV^:7s^yy (ARI- 5 0 9) 
CT- 1 1 2#) , #^^*H^*5j;t)«^<Dii;!jP^ (M : NGF,- NT- 3. 
BDNF. W001/14372}3:|B^O::^^ — n h n:7^ • 5}•^^#ii^J (Mx.f^4-(4- 

iJ^ n n 7 -2- {2-:^ ^;v-\->i ^ ^i/ JJ /v) -5- [3- (2- ^ ^jvy auj^z^)'^ 
u\f;V\:^-s^^-^/^;VfiL}£) ^) , uj- 4 l^^-T^^C (PKC) |3i.^^ 
(M : /I'/isdrv'^iJ? l> y ^ v'V'— h (ruboxistaurin mesylate) ; L Y - 3 
3.3 5 3 1^) . AGEPfi^^J (M : A L T - 9 4 5 . tf ^^^^v^^-, fc°7b=3^f- 

f-^y^ N-yzc-^iy/u^T^/V ^J^:f^ (alt-766) . EXO-22 

6, ALT-71U Ky V (Pyridorin) . t° y K^f-^^-^) . 

^mW-^WiM (BIM23190) \ T-^V—-y:^ly^ir7V\yef^]y^y-^iy^^^^ 

•^-i (ASK-1) ummmt^m^fhfh^o 

i^flgjfiL^Ef^^^lJ <t bTfi. HMG-C o A31^^*i3J.$^J- (^J : -f^^/^y^^^ 

7L\l-n- C [(3R, 5S)-l-(3-T^r fdfv'-2, 2-v^7«^/U':^n tV^)-7-^ P a-5- 
(2, S-v'^ h=3rv/:7:j.:=^/P)-2-;r^y-l,2, 3, 5-r t K n -4, 1-^^/^;^-^ 

/l^^V, ^K=3ry^/K iJ' y f'/i^iJ' 1- 

[ [2' - (2, t K n -5-;e-=3f y-4H-l, 2, 4-;^:3s^f- ^^'T y^-7^'-3— T tf 7 ^ 

57 



wo 2005/063725 PCT/JP2004/019749 

y:x.'^^ly^ -^-Jl^ y a:.^}VZfxi/^J —}VT%1^^ ^ XI ^/ \^ y 

; MCHg##:J§^^ (M : SB-568849 ; SNAP-7941 ; WOO 1/82925*5 J: tJ^^ 
WOO 1/87834^31 |B«(D'fb^i^#) ; KYj^^^ (M : CP-422935 

^) ; Kg:W#:^^^^ (^J : SR-141716, SR-147778^) ; i^ U V 

10 i^J^^^ ; IM - t Knd5^>^;=^7^n-r K-r't Kn<>*-:? — -^^H.^^ (M : BVT- 

3498^) , mV ^■^—^m^^m m •. ^ ATL-962#) , 

0 3T=f'=;^ h (M:CL-316243, SR-58611 - A, UL-TG 
-307. AJ-9677. AZ40140#) . mc^^^UM^ (Fll : 

w:/^^. CNTF (^«#:#j^m#IH^) X ::xu->'y h^=^>r=^^:^h 

15 (M : y MJ^b, FPL-15849^) , ^S^feW^ftlJ^ (M : P-57^) 
25 K^/iS^lf e>tLS„ 

58 



. wo 2005/063725 PCT/JP2004/019749 

^'^^ :7ctn>-, y(l^^ — n^^l^ (IL) ^) , =tp::i^^j^H^ m : m&- 
I L - 2, I L - 1 ^^iJ' — n-r bV\ 

v^»i7A^ iS^VW'^^/N"]; ✓'•^ h y A (dalteparin sodium) if) ^ ]7/Uyr})^^ 

(aragatroban) i*) , ifiL^:^^!?^ (M : -^(urokinase), ^y^-^ 

15 — (tisokinase) ^ T/l^v^y^^^ — if (alteplase) ^ — (nateplase) ^ 

•=E->^7^:7°^^if (monteplase) ^ 5; •7':7°7 (pamiteplasd) if). ^ JfiL/ht^ 
^MMUM (M : i^^^^ o fc:''i;5i/(ticlopidine hydrochloride), -:xn;:^i5? 

/l'(cilostazol), aiJ-^^- h^^^/K h MJ A 

(beraprost sodium), J^@^i^/I//K:^' 1^ ^ ^ h (sarpogrelate hydrochloride) 

20 /.fi^) f^^j^^^^ff b;n^^„ 

#M^?^^^Ji: LTf*. m:k.\-tT;Vyr-^^V-yV'-;V (alfacalcidol) . 
h V (calcitriol) , 3z./u:jtj }^ :=.:y (elcatonin) , 1^•^;^/^v' b 

(calcitonin salmon) , zj::.:^^ h V (estriol) , 4 y'V ^ yy^:^ 

(ipriflavone) , 5: h V ^ (pamidronate disodium) , T 

25 Wi/ Kn h y ?j7iN7fcfpi^ (alendronate sodium hydrate) , ^ >^;!57 

:yM~i-hV^J>> (incadronate disodium) , U -fe K n h y A 

(risedoronate disodium) ^^^^{^ £> tl^So 

m^^mtLXn. m^\-t^^V'^ (tacrine) , K^^-^v^/I^ (donepezil) , 
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V (rivastigmine) ^ (galanthamine) ^^^^if ^ 

• m^mmmmt vxit. m^i-imm-^^^'^i^-h (navoxate 

hydrochloride) ^ ii:^;^dr^>:7"f^ - ;x (oxybutynin hydrochloride) ^ ii;^ 
^^nt'^y^- (propiverine hydrochloride) ^:d^^lif hfh^o 

^mm m : ^4 ^^-^^y^^i^mm) . ^s^/^^^-. igf-i. fe'5v^« 
$ m^hmmmm alt-7ii#). wmn^i&mmm : y-i28. vxsss, 

prosaptide^) , in! 0 (M : y^'v^:;^^ 5: T % V3 y^'V <f ^ ^9 ^ 

y^). ^T^:^^^^ (Fd : ^^MJv?^, h y l-'r/iJ'/U' drileptal) , 

"7 (Keppra) ^ (Zonegran) ^ (Pregabalin) ^ 

— tn-^y-f K (Harkoseride) , /U^^-^ifU'ly^) , trC^^fR^ (M : ?^^-y 

U^ly^) ^ T^^/Wrn y >'g^^]J K(M : ABT-594^), 

mW-i^^M : ABT-627^) , ^ / T ^ 32.^11.^^ m : Vy-^ K/V^) . 
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-'<Dm:n\(om-^. (2) *^PJ(D'fb^i^i;^#»xi:^S'J-^^cM^iHt;LT#btb'5 

M ^ t ^ MM b b T # b n 5 2 a M^IJ (D 11 — IS ^ ^ jil -e <D B# ^ ^ ^ *3 V ^ T <D , 

(4) :^mm(Dit^m tm^x t ^^\\^ \^mnm\^xnhfh:^ 2n(om.n(omfs: 
20 §s#^s§-T?<z)i^H#^^#, (5) :^mm(Di\:^mtmmxt^m^\z.m.mt\^x 

^ (I) "^t, E;6S-CH2-N(C,_6T/U'^/l-S) -N(Ci_6T/^=3f/^S)-CH2-, 
25 -S-CHCCi.eT/^^/l^S) - * fc fi-CHg-CH (Ci.gT/l^^/V'^) -Xh^^t^!^^ 

Si: (I) 'f'. X;OSS, l;05gm$tLTV^Tt J:V^C i_eT/W^/i-S, 
^ nr v^T ^> J; v^ c 1 _ e T/i'^i J; t^v^ n ^ :/J!g-?:i:> b j^fms 

61 



. wo 2005/063725 



PCT/JP2004/019749 



10 



15 



20 



^-CH (R") -O-W^-s -W^-O-CH (R^) -W^-, -W^-S 

(o) n-w^-^/cfi-w^-cH (R^) -w^- (w^Rtm^i^m--^tin 

t>*R^f*Ci_6T/^^/kS. nm^fci^2^^i-) -Vh^it^'Ji^^fcit^CDm. 

f*. ±iBi!i^^jc, Mit*fcf*M^HbTt. m^mmmvx. gpr4o^w 
t. fc^is m (Dmm ^mjnn -u \^mmxmt ^ i^r % j; v - 

■t<Dm(D^x^xm\^^hnx\^?)m-^i±ym(DmM^^iro 



(singlet) 
^•fyy^y Y (doublet) 
MJ r/V-^y h (triplet) 
T -y (quartet) 
-^jV^f-^^^^y V (multiplet) 
-fn—Y (broad) 

"fJ y 3 'if (coupling constant) 

^;vy (Hertz) 

M^bfCo S'J:£^fl : l>;^-i5'-X%i: ZMD, >>^-^-Xtt ZQ2000S fcfi"^ 

-I';r>''ft;fe : S^^^'T;ti/>fl:i^ (Electron Spray Ionization : ESI) , 
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^t:L\'±^%i^'\t^4 (Atmospheric Pressure Chemical Ionization: 

APCI) o ESI^ffiV^fdo 

5 :fy'7-^ : YMC Combiprep ODS-A S-5 ju m, 20 X 50 mm 

mm: AW; 0.1% hv^/i^^^mm -^W7K^ 

Bm ; 0.1% hy:77^:rn®^^ -^^Tir h = h y /i- 
i^^'^v?^^ bf--r iJ^/l-A: 0.00^ (A^S/B|S = 90/10) , 1. 20^^ (A|^/B|S = 
90/10) , 4. 75:9' (AS^/B^ = 0/100) . 7. 305> (A?^/B^ = 0/100) , 7.40^ (A 

10 ?^/B?g = 90/10) , 7.50^9- (AWBm = 90/10) , - 

^^'7i>^> h^-{ ^ /l^B: 0.00^ {Am/Bm = 95/5) , 1.00^ (AWB?^ = 
95/5) , 5.20:9- iAm/Bm = 5/95) , 6.40:^ (A^S/B^S = 5/95) , 6.50^ (A?^ 
/B^ = 95/5) , 6.60^ (A^WB^ = 95/5) . 
mM : 25 mL/min, : UV 220 nm 

15 ifmUm^. #*S!lj;^.M^^ MP-500DM^ 

fcfiBuchi. B-5 4 5M) *fc«DSC (^^^S1!i45>|It) 
(SEIKO, EXSTAR6 0 0 0) ^^.ffiV^TM^$:3^'5ilj^^it*-t-6o 

1 4-^ yifn tVV-N- (2-:7 cr^/i^o^^/l^) -1, /W-2-T ^ 




CH3 



y > (0.86 g) OT^iJ^y— /I^ (10 raL) S^Si--30°Ct?:i:i 

(1.60 g) ^ABx.. mm<im\.x. ^m(D^^7im^'t^^x-i!)^^m^f:io # 

25 b^fcil^:^?^^^:. mmi-hVt^J^ (1.60 g) , N-(2-:7a:c:^/^:ii^/l/)^:e-^ 
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m (1.80 g) ^Mx.. ijmm'ikv^£:i^^mm'd>tu-^f^o Ri:c:^u^mi,^ma^ 

MS: m/z 247 (M+H) . 

2 N-[2-(4-:7/i/;rt3 >'a:;^/i/)cc^/k]-4-^ y:/n tVWi, 3-^7- 
/^-2-7' ^ ^ 



MS: m/z 265 (M+H). 

3 4— r y :7°n tVk-N-(2-t°y v^>--2-^/k:i:^/^)-l, 3-^X^-/1^-2- 



<bi^#(cbT. N-(2-fc°y v^^-2— r/^^^/W^;^-m^;o>e>iix^5i% 

NMR (300 MHz, CDCI3) 5 ppra L 22 (6H, d, J=6. 8Hz) , 2. 76-2. 89 (IH, m) , 
3. 12(2H,t, J=6.4Hz), 3. 65 (2H, q, J=6. IHz) , 5. 71(1H, s), 5. 99-6. 09 (IH, m) , 
7. 11-7. 20(2H,ra), 7. 57-7. 65 (IH, ra) , 8. 52-8. 57 (IH, m) . 

##M4 N-[2-(2-77l';^-t2 :7a:r^/U')rc^/p]-4-^ y:/n 3-^Ty— 




CH3 




CH. 
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H,C 




5 NMR (300 MHz, CDCI3) 5 ppm 1. 23 (6H, d, J=7. OHz) , 2. 75-2. 90 (IH, m) , 

3. 0.0(2H, t, J=7. OHz), 3. 50 (2H, q, J=6. 8Hz) , 5. 11(1H, s), 
6. 07(1H, d, J=0. 8Hz), 6. 96-7. 13 (2H, tn) , 7. 17-7. 25 (2H, ra) . 

5 4-^ y:7'^/W-N-(2-r7aic:^7Wcc^yk)-l, 3-^Ty— /W2-T 5 ^ 



10 4-^^/l^-2-^:/^5' / :/ (2.00 g) 0 7« i5?y — (10 mD :^^i^J^-30t:-t?:i: 

m (3.20 g) m^\z.m\^x. %m<o^^m'^^-t^%-x^t>^m.^t^o 

#e>n/ciiEfe^?Si^> mW.-)rV))^J^ (3.20 g) . N-(2-:7ccrr:/^rc^/k)^;^- 

mm (1.80 g) ^jn;t. ;!jn^Mmb5^^;ei5b4NF^:a^i^m-i?/c„ m^^m.-^m\^mA 

15 n-v- hi5^'^:7^— -eltMb:^c„ i^j^^/i-— ^=3^^-^- mmvc-^i : ^f)"^ 

hi'.i'^-X^^'y^J^^^}^) -CMIfli-^i: 19 , *M<b;-^%(i. 15 g, Hx^ 

41%) ^^^^^^i! bT#fCo 
MS: m/z 261 (M+H) . 

6 N-[2-(4-:77U;^n >^^::^/^)3^9^/l^]-4— r V ^^'^/Wl, 3-^Ty*— 

20 2-r ^ 
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MS: m/z 279 (M+H) . 



2-^:/^y^ (1.72 g) (D^^y— (lo mD ^^^i^jc-30°c-e^* (3.20 

^mmi^. mm'rhv^j>^ (3.20 g) , n-(2-'7 =^::^7u^^/u)^^mm (2.70 

h]}^j>>7^MM (10 mL) ^M^. mmi^f^o n^m^^^v ti^j^tiy j>^^ \=i'^ 

-t?M^-r6r ^M'fh-a^^J (850 mgs' iK^23%) SrgJe^-fe 

15 MS: m/z 247 (M+H). 

##M8 N-(2-:7aic^/l^ci^^yI/)-4-[4-( b ]J :7/k;^-a 7^ ^/k) :7 3- 
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H 



2->^^a^-l-[4-( b P :7/^;^-n :/(5. 34 g) , N-(2-:7 
zi^^;V:r.^}V)^^mM (3.60 g) ^3 i tJ«N, N— ^/^7^:/P-i>.T 5 K (20 mL) <D 

(5.20 g, ilK^74%) ^Mfe^^ ^r LT#fc„ 
MS: m/z 349 (M+H) . 

9 3-(4-{[4-(i5' n P ;^ v'/V-] :7 -yl^) y^^-^;;? 



10 

4-(i^ n n p< ^^v^/i^T/^ 3-/^(4. 68 g) , 3-(4-t Kn cn/p) 

yn/^i^^p^ ^/K5. 40 g):io j;t>* b y :7a.^/i/4^>;:7^ ^^(9. 20 g)^by^:x.>' 
(60 raD-xh^fc Kn^' 9^(30 mL) (DM-a^^l^J^^^f O^CJClf^^*!] bTT^ 
t;';^;/^7}^^^/^-i;?cc^/l.(40% 15.2 ^) -^t^^Wk^f^l)^ \^f^o 

^M{k^i^(5. 19 g. lK^54%)^Mfe|^^i: bT#f^o 

NMR (300 MHz, CDCI3) 5: 2. 59 (2H, t, J=7. 7Hz) , 2. 89 (2H, t, J=7. 7Hz) , 
20 3. 66(3H, s)> 4. 59 (2H, s) , 5. 04(2H, s), 6. 89 (2H, d, J=8. 7Hz) , 
7. 11(2H, d, J=8. 7Hz), 7. 35-7. 45(4H,m). 
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CI 





COOEt 



NMR (300 MHz, CDClg) 5 ppm 1. 23 (3H, t, J=7. IHz) / 2. 58 (2H, t, J=7. 6Hz)-,• 
2. 90 (2H, t, J=7. 6Hz) , 4. 12(2H, q, J=7. IHz), 4. 60 (2H, s) , 5. 02 (2H, s) , 
6. 62-6. 70 (2H, ra) , 7. 10 (IH, t, J=8. 8Hz) , 7. 41(4H, s). 

###1J1 1 N-[3-(^^/l-^;:^)::^n tV^]-4-:7cc^7k-l,3-^T)/wW2-T^ 

10 :/ 




2--7'n^-l-:7c3^c^/kj:^ / ^'(l. 99 g) ^ N- [3- (p« ^/v-^;^) :7°n tVH 
^ (1.64 g) *5 j;tJ«N,N-v?^^/W7iN/kAT ^ K(5 mL) (>9m##l^^?U-eiB#^1;?)^ 
^^•^fCc Si^it^S-a^^l^^J^l^^^'s S^^^^/l^T'ttmUfCo g^^^^^/l^^^MTK 

NMR (300 MHz, CDCI3) 6 ppm 1. 95-2. 06 (2H, m) , 2. 13(3H, s), 
2. 63(2H, t, J=7. IHz), 3. 4-3. 5 (2H, m) , 5. 78(1H, s), 6. 69(1H, s), 7.29- 
7. 49(3H, m), 7. 69-7. 86 (2H, m) . 
20 ##M12 N-(2-:7a^c^/I/cc^/k)-4-t;° y v^;x-2--l'yWl, 3-5^Ty'— /W2-T 
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H 



2--^'n^~l-t:']} 1^-2-4 /U:x^^ y >^ ^^tTkmmm. (4.00 g) , N-(2-y^ 
:=.,Va:.-f';V)f'isrmM (3.60 g) , S^^"^ b P A (1.60 g) ^^Xlaiu^ 

MS: ra/z 282 (M+H) . 

1 3 (4-{l(4-'7 a^:=^/U-l, S-^ry— /W2-^/k) (2- fc" ]J i;'>'-2-^ 71/ 




2-:7^n*-l-:7:^^/^3Zi$'/>'(1.0 g), N-(2-t"'y ^^^-2-'l'/P3i^/k)^::e-^ 
» (0.90 g) *5j;t^%N-i;^^^/^x|^/kAT^ K(5 mL)(^M-a^f^^s?&-ei^^;ei> 

#^s-^fco SjS?S'a'#ij3:7X*'fb^ h y (60%, 400 rag) -^n^. 

(1.15 g) ^;(jnxL. mBL\z.m\^x^h\zL\^m^^w$tz., MiSM-^^f^y 
^imm.^ v- A T*^j!tft > mig x^xnmm ^^^v^ ^;vio ^ ^ ^ n h ^• 

t Kn:79>' (30 mL) (^:^j5?b. Tk^^b: y ^ l^^ AT/l- ^ = A (120 mg) SttK 
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A io7Xfpi^ (1.0 g) ^un^. Mj^HbTso^^^^^^m-^fco mmm^^ 

5 NMR (300 MHz, CDCI3) 5 ppm 1. 66 (IH, t, J=5. 9Hz) , 3. 20 (2H, t, J=7. 5Hz) , 

3. 90(2H, t, J=7. 5Hz), 4, 59-4. 75 (4H, m) , 6. 72 (IH, s) , 7. 03-7. 23 (2H, m) , 

7. 22-7. 33 (5H, m) , 7. 33-7. 42 (2H, m) , 7. 53-7. 68 (IH, m) , 7. 79-7. 94 (2H, m) , 

8. 54 (IH, dd, J=4. 1, 0. 8Hz) . 

4 (4-{[[2-(4-:7/^::^n7cn:=:/W^^/H(4-'f y^^n t:Vk-l,3-^T 
10 /W2-^/^)r ^•y]7«^/W^7 3:^=/^)p<^/— /l^ . 



N-[2-(4-:7/^:^n :7^^/W^^/^]-4-^ y tvwi, y— /W2-r 5: 

(550 mg) . TK^^ft::?- by «^ (80 mg) *3 j; tKN, N- v^7« 9=-/^J^/l^A T 5; K 
15 p< (500 mg) ^;5)Px.s SM(3:MbT$ 

y^—x-mm\^f^o mm^f-ji^-^^^> (mmi^txn -.d-^^hi: i^-x?^^^^^ 

20 Kny^^^ (30 mL) (3:^j||b. TkmitV ^^J>^T/^^=^^J>> (80 rag) ^7K^^ 

lOTK^pfe (1.0 g) ^Mx.. mmcmi^xso^m-d^^mi^f^o mmm^^MK 

J;^)|^§^ ^^^^aiibX^M'fb-a^^ (720 mg. JIX^90%) Srlt^^ft t^^l^ i: UT 
25 NMR (300 MHz, CDCI3) 5 ppra 1. 26 (6H, d, J=6. 8Hz) , 1. 61 (IH, t, J=5. 8Hz) , 



H3C H 
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2. 83-2. 94(3H, m), 3. 53-3. 60 (2H, ra) , 4. 56(2H, s), 4. 68 (2H, d, J=5. 8Hz) , 

6. 06(1H, d, J=0.9Hz), 6. 92-6. 99 (2H, m) , 7. 08-7. 15 (2H, m) , 7.23- 

7. 34 (4H, m) . 

5 4-[[(2-:7a^^/^rc^/l,) (4-:7znc:^7Wl, 3-^Ty^'-/^-2-^/Wr 

5 5 y]^5=-/i^]^S#^^^/^ 



4-:7ai=/P-N-(2-:7 3ir^7^3if^/U')-l, y*— /V-2-r ^ (4.63 

16.5 mmol) (DN,N-i^ ^/U:^/UJ>,T ^ K (50 mL) i^'m^60% Ti^Biti- h V ^ 
A (990 mg, 24.8 mmol) Sr;!lPx.T30^Rgjt# bfc^. 4- (>^^ n ^ ^ ^7k) 
10 (4.54 g. 19.8 mraol) ^llU^tCo m'B-¥d^mW^2mmmW l^fc^s 

R)t^m\^^^:bu^. mm^'f-^i^x^mmLf^o ^mm^yKmi^r-^k. wtmmmi^tco 
mm^-^v:^^/i-:^v-^i^^'^hi^'9'^^—-vmm\^. mm^t^<^ (3.39 g, 
W48%) k {.xm^o 

NMR (CDCI3) 6 3. 00(t, J=7. 8Hz, 2H) , 3. 69(t, J=7. 8Hz, 2H) , 3. 90 (s, 
15 3H), 4. 71(s, 2H), 6. 76(s, IH) , 7. 18t-7. 41 (ra, lOH) , 7. 86-7. 88 (m, 2H) , 
7. 98-8. 00 (m, 2H) . 

1 6 [4-[[(2-:7:tz:^/^ji^/P) (4-:7^=/k-l, 3-^r ^ — /W2-'f /k) T 



20 7i<?'^T> 4-[[(2-:7a:;:^/Pa^^/k) (4-7a::^7Wl, 3-^ri^— /L'-2-^/WT5 

y]p«^/^]^EW^7{^/l- (535 mg, 1.25 mraol) (D'r h 9 Kn:7^V (20 
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mh)' mm\<:. 1.5M TK^'fbi^^ y:7'5^/kr/^5:c:^!>A b/Uo^V^^^ (2. 4 mU 
3.64 mmol) ^JPx.fc„ K^&^K^^mT' 2 Bt^it# Lfc^. ^mi- h V ^ 1 
0 7k5ftliiJ(L 29 4 ramol)^^Bx.T^M-t?lB#KM#LfCo 6 

/l-=2:3) -TrltMb. ^M'fh-a-^ (409 mg. W81%) ^^fe^ajft^l LT#fCo 

NMR (CDCI3) 5 2. 99(t, J=8. IHz, 2H), '3. 68(t, J=8. IHz, 2H) , 4.65- 
4. 69(in, 4H), 6. 74(s, IH) , 7. 19-7. 41 (m, 12H), 7. 87-7. 90 (m, 2H) . 

7 3-[[(2-:7ccc:^yU^^/^) (4-:7cn^/^-l, /W2-Y/WT 



5 iTO(D:;^?^^fl|V^T. 4-:7:i.^/^-N-(2-:7:ncn/I/^^/V)-l, 3- 

14%) LT#fCo 

NMR (CDCI3) 6 2, 96-3. 05 (2H, m) , 3. 65-3. 73 (2H, m) , 3:91(3H, s), 
4. 70(2H, s), 6. 75(1H, s), 7. 19-7. 33 (6H, m) , 7. 35-7. 43 (3H, m) , 
7. 52(1H, d, J=7. 7Hz), 7. 86-7. 91 (2H, m) , 7. 92-8. 00 (2H, m) . 

8 [3-[[(2-:7ai^/^rc^/k) (4- l^oz^/P-l, 3-^r J/— 71^-2— r/k)T 
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85%) SrM^?fit>ti^i: LT#fCo 

NMR (CDCI3) 6 3. 00(2H, t, J=8. IHz). 3. 70 (2H, t, J=8. IHz) , 4.61- 
4. 72(4H,ra), 6. 74(1H, s), 7. 15-7. 34 (lOH, m) , 7. 39 (2H, t, J=7. 4Hz) , 7.82- 
7. 94(2H, m). 

9 2-t K^=3f-v'-l-:7cIl::ly^:7"P/^V-l-:^i/ 



2.-:7'n^-l->'cn::n7^>^n/-?>'-l-;e->' (B. 0 28.2 mmol) (O:^^ J—}V 

(50 mL) mm\^-^w.'r V ^) (7.66 us mmoi) -^m^x^mf^MmmM 

=4:1) -eMi^b. ^M'fb-a-^J (2.66 g, ilK^63%) Sr^-fe?ft)yttli: bT#fCo 

NMR (CDCI3) 5 7. 96-7. 92 (m, 2H) , 7. 66-7. 60 (m, IH) , 7. 54-7. 49 (m, 2H) , 
5. 21-5. 12 (m, IH), 3. 78 (d, IH, J=6. 2Hz), 1.45(d, 3H, J=7. GHz;) . 
#%M2 0 5-7^ ^71^-4- :7 re cr^/k-l, 3-;^^i^y—/^'-2(3H)-;t^ 



2-t Knds-v'-i-:7ai:^/P:7"P/-<:/-l-;^^ (1.00 g, 6.66 mmol) :Jo J: tJ^v^T 
>'^;^yt>A (1.08 g^ 13.3 mmol) <^)2-:/a — /^(15 mDS^^Je:, 
(960 mg, 16.0 mmol)^50'C-eiB#^J&>ftT?iTbfCo ^i'^i^^SO'CTB^^M 

f-^jO^bS^^B^bb. ^M'fh^tJ (430 rag, ^mm^U^^^hX^Xmz.. 
MS:m/z 176- (M+H). 

#%M 2 1 2-^5^ p n-5-p< ^/^-4-:7 3i::^/^-l, Z-ir-^-^^f—JV 
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5-7<5^/^-4-:7a^^/Wl, 3-::^'3f-f-y— /W2(3H)-;e-:/ (430 mg, 2.45 mmol) 
(D:^^-:ym\:V y (2.36 g, 14.7 mmol) mmWi^ V i^^ (194 mg. 2.45 
mmol) 120X:X^2mmUWhfCo ^m^^^Tt h=^hV bfcm> 

^ (-^=Sri^^/®^m^^/l^=7:3) "t?)^^ ^M^fbi-a^i^" (233 

MS : m/z 194 (M+H) . 
10 #%M 2 2 5-^ ^/V-4-7a^::^/WN->^n tf/Wl, 3-;:^-=3ri^y — /W2-T ^ 



2-^ n P-5-;^ ^/^-4-:7rcc:n7l/-l, 3-;^!ari^y^/^ (1.46 g^ 7,56 mmol) O 

^i5^/-/k(15 niL) ^^^j^^ClTT^n tV^T^ ^(5 niL) Sr^Rx.fcf^. $tW^'^ \\<^°CX 

8B#^itifbfco SJ^;:^i^t^li^bfc^I. TKSr^tjp^. g^^^^/^-ettmb/co 

y/l-;*^ Ai^ n-^ — (^=3rf->'/i^^^^/^=2:l) Tlt^b. 

fh-a^i^ (850 mg. 11X^52%) ^^-fe^&^i bT#fCo 
MS: m/z 217 (M+H). 

##M2 3 (2E)-3-(2-:7/l';rn-4-p< b i^i/^oir^/^) TiJ' JJ/l^^oi^/P 




Me 




20 
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m^l.fci^^^/U:^:^^ymm^^/^ 0.45 42.1 mmol) (Dy^h9\i Kn 
^9^^ (50 mL) mm\^ 60% TKm^t-r h V ^ J>. (1.54 38.5 mmol) 
XlS^mmm^tim. 2-y7U:^n-^-^ h ^v^-O-XT/l^^ t K (5.00 32.4 
mmol) (Dy-h9Tci ^uyyly (30 mL) mm^mTLtio ^^i^^^?l.-t?2B#^^ 

h^^-^^- (-^^i^^/'g^^:ii^7^=4:i) xmmi^. mmit.^!^ (7.07 g, 
4x^97%) ^m^m^'-^ t L-mn:, 

NMR (CDCI3) 6 1.33(3H,t, J=7. IHz), 3. 83 (3H, s) , 4. 26 (2H, q, J=7. IHz) , 

6. 41 (IH, d, J=16. 2Hz) , 6. 61-6. 73 (2H, ra) ; - 7. 45 (IH, t, J=8. 6Hz) , 

7. 75(1H, d, J=16. 2Hz). 

##M2 4 3-(2-:7/l/;^n-4-p< h ^-y^ ci^^/U) y'x^ 



(2E)-3-(2-:7/^:^p-4-p< b =3{^^/>' o^^/k) T ^ U (7.07 g^ 31.5 

mmol), xh^tKn:7^>- (50 mL) , a^^/^/U (5 mL) *3 J: t)« - ^-fb ^ ^ 

(300 mg) (om^i^^ykmrnmnr. m^xm^mwi^rco mm^m^ni^t^m. 

3i^/k=4:l) T*)»0L. (5.97g, ItX^84%) ^*iE#.?ft5t^i^ bT# 

NMR (CDCI3) 6 1.23(3H, t, J=7. 2Hz), 2. 58 (2H, t, J=7. 6Hz) , 
2. 90(2H,t,J=7.6Hz), 3. 77(3H,s). 4. 12 (2H, q, J=7. 2Hz) , 6. 57-6. 63 (2H, m) , 
7. 07-7. 13(lH,m). 

##M2 5 3-(2-:7yP;^D-4-t: ^i^:7ctc:::/^) :/py^°^^^ac^7^ 
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COOEt 



3- (2- 17/1/^ n -4-^ h^iy~7 :i:.::^/U)yx2y<:y^3z'f-/U (57.4 g, 254 mmol) 
^Xn&hT/l-^^^J>^ (101 g, 761 mmol) O v'i^ P n p« ^5? >■ (250 mL) W- 
l-:^^ (74.3 g, 508 mmol) ^MT Lfc^. ^MT-C2B#^ 

la-^ bi/^:7^- (^^f-V/i^^3::^/l-4:l) ■=e*S0L. ^j® 
it^m (44.6 g. J|X^83%) ^*Sfe?ffit't4t/i bT#fc. 

NMR (CDCI3) 6 1. 23(3H, t, J=7. 2Hz), 2. 58 (2H, t, J=8. IHz) , 
10 2. 89(2H, t, J=8. IHz), 4. 12 (2H, q, J=7. 2Hz) , 6. 51-6, 56 (2H, m) , 7.01- 
7. 06(lH,m). 

#%M2 6 (2E)-3-(2, 6-v^:7/^::^n-4-7« V ^l^y a:-==-/V)r ^ 3 JVm.^"^^^ 



V^a^^/^;^j^:?!.;^j^y (2.34 g, 10. 4 vmol) ^io XXlQ0%7KMit')- h ]) 

15 >>A(0.38 g, 9.50 mmol) (O'r Y y \i Y n ^7 > (40 mL) ^^STTk^^TlO^^-^l 
mW\^f^o ^(Dmm^2,Q-^J"7;v:tn-4:-;^ h =3r v'^^'XT/I't^' t K(1.5 g, 
8.71 mmoD-^M^. ^fUJC ^ L/^ b40#!^^^# bfCo S^S^^^^gl^^^ 

20 (g^^rc^/l^ : ^:35^f-v=l : 10~1 : 5) Jc:#L. SMib-^^^d. lg^ 

MS: m/z 243 (M+H). 

##M2 7 3-(2, 6-v^7/^;^P-4-^ b drix:7a:r^/k):7°a/'?;x^ai^7k 




F 
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COOH 



(2E)-3-(2, 6-v^>'7^;^n-4-^ h ^iyy ^^/l^)T i^ V (1.1 g, 

4.54 mmoD^xb^t Kn:7 7>'(30 mL) i ^i?' / — /K30 mL) (DU^^Mi^W' 

5 bfco mm^mmv. nhtht^mm^mmi^. mmit^mn.n g. 11x^100%) 

MS:. m/z 245- (M+H) . - 

###!j2 8 3-(2, 6-v^77W:^n-4-t ^v^:7 o^c:^/!^) t/n ^-^^^^^^/^ 



10 3-(2, 6-v^:7/l/;^n-4-7< h i/:7 /^^g^j^^/l^ (1.17 g, 4.79 

mmol). MihT/l-^=^^^U.9 g, 14.2 mmol) *5 J: t)«l-;^^ ^ /Kl. 7 

mL, 9.80 mmol)CDv^i5' nn^ i$^>'^?g(20 raL) ^7K)^T;0^b^mi?4H#^»# U 

15 bi^fc^^^v']; b>/9:7^— (g^^^^/l^ :.^^f-^ = l : 10~ 

1:5) KHV. SM'fb-a^i^d. 0 g, i|X^91%)^^'Sfe?aJl^ti^i LT#fCc 
MS: m/z 231 (M+H). 

##'0'i|2 9 N-(2-':7^c^/^3i^/k)-4-[4-( h.y :7/^:^^p<^/^)7a^^/^]- 
l, 3-^r y^/v-2-r 5: 




20 
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N-(2-:7cc^/Pcc^yk)^;^ij7 (3.60 20 mmol) , 2-:/ n -^-1- [4- ( b 

V y/l^:tr:^ y^^My a::.::^Jl^}^-$f / :y (5.34 20 mmol) ^ N, N-i^^^ ^/^^Jn/^ 
AT^ K (5 mU (Dm^m^^UX^ 16 Bt^^^bfCo 

5 #P>;iT.fc@#:^-^drf->^-egfe^ti-^-ii-J;?5^ ^M^b-^J^ (5.2 g, IK^ 
74%) ^^^fe^^i! bT#fCo 
MS: m/z 349 (M+H). 

##M3 0 N-[2-(4-:7/^;^-n:7 3^c^7l/)ac^/I/]-4-[4-( b y :77W;rn7<^/^) 
7 3^^/k]-l,3-5=-ry— /^-2-T ^ V 



2-:^^n^-l-[4-( h y :7/l-;rn7«^/I/):7a:.^yl/]ai^y ?3 s ^Mb: 

NMR (CDCI3) 8 3. 01 (2H, t, J=7. OHz) , 3. 53-3. 62 (2H, m) , 6. 71- 
15 6. 79(1H, m), 6. 77(1H, s), 6. 98-7. 07 (2H, m) , 7. 18-7. 25 (2H, m) , 
7. 66 (2H, d, J=8. 3Hz) , 7. 89 (2H, d, J=8. IHz) . 

##M3 1 3-{4-[(3-T5 7-<i/v'/^);^^v']:7:^:=l/W:/t3/^°:/^p<^/^ 



3-(4-t Kndfv':7a^^/W ^^n/N^^'^^^/l^ (5.10 28.3 mmol) (7)N, N- 

20 i;^^^/W7}N/kAT^ K (40 mL) mm\^7Km^\:,i- h V ^ j>> mi^. 1.20 30 

mmol) ^ 0 °C Xm^, mux 1 ^^mmWIk. 3-^ha^>-i;?/^:/n5: K 
(6.72 g. 31.1 mmol) ^M^. 1 B#^^#Lyh. S^£:M'a'^^7Kt3:^^#\ 

mm^'^^i^xi^mi^fco mm^^'f-^i^m^Tkxm^^. my^mm^i^^^-y^j^x^ 



10 
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(50 mL) (Dm^m^r.m^\:}^^ (350 mg) ^Mx., ;k:^Ji<D7K*# 

(7.73 96%, 2X@) ^^^fel^^ei bT#fc. 

5 NMR (CDCI3) 5 2. 60 (2H, t, J=7. 7Hz) , 2. 89 (2H, t, J=7. 7Hz) , 3. 66(3H, s), 

4. 95(2H, s), 6, 63(1H, dd, J=7. 8, 2. 3Hz), 6. 74-6. 82 (2H, m) , 
6. 89 (2H, d, J=8. 5Hz) , 7. 07-7. 18 (3H, m) . 

#%^!J3 2 3-{4-[(4-r ^ y^>Z^/U):^^iy2-7:j:,:=./U}^x:ty<^^m^^/U 




10 ^^ms 1 il^^tdUT. 3-(4-t Knde>x:7ccr^/^):/n/N°>-^^^yW^4- 
m 96%. 2X?Mo 

NMR (CDCI3) 8 2. 59(2H, t, J=7. 7 Hz), 2. 88 (2H, t, J=7. 7 Hz), .3.59- 
3. 80(5H, m), 4. 90(2H, s), 6. 69 (2H, d, J=8. 5 Hz) , 6, 89 (2H, d, J=8. 5 Hz) , 
15 7. 10(2H, d, J=8. 3 Hz), 7. 21 (2H, d, J=8. 3 Hz) . 

##^!)3 3 3-[2-:7/l/;^n-4-({4-[(37"n tVl'{4-[4-( b ]J /U :t ti pi ^ ;u) y 




20 N-:/n tV^-4-[4-( h U y'/^;^n 7^ ^/k) s-^y ^^^;u-2-T ^ 

(700 mg^ 2.44 ramol) (Z)N, N-v^p< ^/I/tJn/I/AT ^ K (5 mL) BW^. 
y^m^ti- h V ^ (100 mg, 2.5 mmol) ^;!jBx.. 1 ^^^#bfc 
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^oi^/U (700 mg. 2.0 ramol) ^MK-^WC^ hiZ. 2 mmMW\^fz.„ 

^j>>7i^mw.x^mz\-^x. @^^^^7n?ttttiLfc„ mm^^/^m-^FTese^uy^ 

MS: m/z 601 (M+H) . 

#%^!|3 4 3-[2-7/l^;^P-4-({4-[(:7"n tVl/{4-[4-( b U :7/i/:^n ^/l-) :7 
10 n/-?:/^ 




o 



(5 tnU oM-a-^^t-^^¥ 2 ^S7mfb-^ h y l^3.7K^?^ (2 mU Sr;!JP;t. 

^u.x 2 ^^^f^Lfco s^&?s^i^^7KT**iR^> 1 m^mkx^mi.. mm 

15 i-;5@|#:^^llL. 7KT'?!5fe#*-f^. ^jlS LT^Mfb^^J (345 rag. HX^ 30%. 2X 
MS m/z 573 (M+H). 

##M3 5 3-[4-({4-[[(4-:7cc::^/l^-l,3-f=-Ti/— /W2-^>r^)p{^/^] (:/n 




20 ° 

4->'c:cc:^/Wl, 3-^Ty— /W2-;^7W^/kxt K (380 rag. 2.0 mraol). 3-{4- 

[(4-r 5 y^Vv'/^);J-drv']:7ai::^/l'}:/n/N°:/^^ ^/l^ (570 rag. 2.0 mmol) . 
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(0.1 mL), *5cl;tJ«l, 2-=^i57npaa^^ (5 mL) (DM-^'^i^Tkmit h V T-^ 
h^i^^^mi- hV t7J^ (0.6 g. 2.8 mmol) ^7K7^T;!)IJX.. ^?aJ-#MUT 1 
WmmWl^f-o ^J^:?B#i^^c:7"a/^'"^w^ (120 mg, 2.1 mmol), *5 cfc-O^Tfc^'fbi 
K y T-fe h =3rv':^'>*"t- b y i^i^ (0.4 1.9mmol) ^Mk.. ^M"e$biC 1 

2 (i^mit) ^"Ci^'yv^^^ b) -eSU bX^M'fti'n^^ (340 mg, 68%) 

10 NMR (CDCI3) 8 0. 98 (3H,t,J=7.3Hz), 1.70-1. 80 (2H,ra), 

2. 59(2H, t, J=7. 8 Hz), 2. 89 (2H, t, J=7. 8Hz) . 3. 42-3. 50 (2H, m) , 3, 66(3H, s), 
4.84(2H, s), 4. 89(2H, s), 6. 78 (2H, d, J=8. SHz) , 6. 89 (2H, d, J=8. 5Hz) , 
■7. 10(2H, d, J=8. 5Hz), 7. 24-7. 35 (3H, m) , 7. 36(1H, s), 7. 40^7. 47 (2H, m) , 
7. 86-7. 91(2H, m). 

15 ##M3 6 3-[4-({4-[[(4-:7ai::^7^-l, 3-^ry— /W2-'l' /V-)^^/^] (T'n 
tVi/) T 5: y ] ^ ^ v'/H :^ =^ v^) :7 ^ 7" n 



3- [4- ( {4- [ [ (4-:7 3-^ry—/i^-2-4 7« 5=-/^] (:^n tVW T ^ 

/j^^i^/l^} ;:e-^v^) :7aic^7l/]:/n/N°>'^p< ^71/ (240 rag, 0.48 ramol), 
20 (5 mL), 7^b7t Kn^^^' (5 mL) O^-a^i^til, 2 ^^tK^'TI::'^ h P 

t^J^Tkmm (2 mL) Sr;!jn^, 2 ^PHl^^bfCo KJJ&^-^i^^Tk-e^f^tt^ 

b4: 1 .(I*:®i4:) ^T'i^"7 v'^^ b) "CM^ UT^M^t:^^ (75 mg. IK^ 
25 32%) ^ilfe:/yXi^^ (T^ h^^-^rT'iJ^^/J: l9Si^^) ^ bT#fc<, 
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MS: m/z 487 (M+H).. 

##M3 7 "3-[4-({3-[[(4-:7ai:=:/k-l, /W2— T/Wp^^/I^] 




5 4-7a^c^/^-l, 3-^Ty^^/^-2-;;5;/W^/k7^^t K (210 mg^ 1.1 mraol) ^ 3-{4- 
Ii3-T ^ y ^l^Z^/i-) :t^>'ly =c=:^M':^x=t ^-^l^my^ '^^^ (285 mg, 1.0 mraol) , 
(0.2 mL), *3j:tJ«l,2-v?>5' nnj^^J^i/ (5 tnL) <Dm^m^:^m<t h V T-^ 
h^iyyi^^m-r h V ^J>^ (0.6 g. 2.8 mmol) ^T^if^TlJQ ^Ul^^^l^X 1 

^mmwvrc. — (200 mg. 3.4 mmoi), ^M^. 

(1 : IQ^ii^fel : 2 (#:ait) *T'^^ v^^^ b) t?Jgffl LT^MfL-a^fe (393 mg, 

78%) ^M'&m^mti.xmti. 

15 NMR (CDClg) 5 0. 96 (3H, t, J=7. 4Hz) , 1.65- 

1. 77(2H,m), 2. 58(2H, t, J=7. 8Hz), 2. 87 (2H, t, J=7. 8 Hz), 3. 40-3. 47 (2H, m) , 
3. 66(3H, s), 4. 83(2H, s), 4. 97(2H, s), 6. 72 (IH, dd, J=8. 3, 2. 3Hz) , 6. 77- 

6. 89 (4H, m) , 7. 06 (2H, d, J=8. 7Hz) , 7. 18-7. 25 (IH, m) , 7. 30- 

7. 37 (IH, m) , 7. 34 (IH, s) , 7. 39-7. 46 (2H, in) , 7. 87-7. 91 (2H, m) . 

20 ##M3 8 3-[4-i{3-[ii4:-y:x,=./U-l,3-=f-ry— 71^-2-4 /U) y^/U-](,yu 
r ^ y ] -O- :^ dr i/) :7 ^ :=! /k] :/ n 




CH, O 



3- [4- ( {3- [ [ (4-7 a. :=^fV-\, 3-=f-T 9 — fV-2-y( ;V) y 5^/1-] (ly^n tVl^) T ^ 

82 
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:7^c=:/^]:/^/^°^^7<5^/^ (360 mg^ 0,72 mmol)^ 
(5 mL), T^h^t Kn:77^ (5 mL) (Om^m\^. 2 m.'^iKm\:rt V 3 
l>A7K^?i^ (2 mL) ^MtL. mM.-^ 2 Bf^^^Lfc. SJ^?M^^^ ^7K^'#IRm> 

5 :^7<5^V^;&9 Aif' bi^-'^:7xr— -eJ^MbfCo g^^oi^^/k— ^^f-^- (1:4)6^ 
£.4: 1 (#:^i:b) ^T'i/^i^^Vh) T'MM bT^Mftl^i^ (262 mg. HX^ 

75%) ^iE#,:/yX^H^ {T^V:y—^-zr^:yii^W^^) LT#fCo 

MS: ra/z 487 (M+H) . 

##M3 9 (2Z)-3-[4-(^>'v>/V;^=35-->') 7ciic::^/l-]-2-:7/^;:a-nTi^ y/l^^^ 
10 "f-JV - ... 




o 



2-:7/l/:^n-2-:^;^7}N7|^^ h y ^^/k (4.90 g, 20.2 mmol) (OTVyMY 

ny=7:y (40 mL) m^M^'M.mwnMrf 0 °c \^xmWV. i:6 M nT:/^/Hi^ 

^J>./^^-^:ymW. (13.1 mL, 21.0 mmol) ^MTbf^o 0 JClT 

15 30 4-^:/v^/l/;^-^->^:/XT/l^xt K (4.29 g, 20.2 

mmol) (D-^b^t: Vny^yl^ (20 mL) ^^?-^^?iT bfCo # nfc^-^^^)^^?!. 

20 f-^-^S: 97—20:80) Ti^Mb. ^Mit^O^ (4.90 g, HX^ 81%) Sr^#.?fi;yt#> 

NMR (CDCI3) S 1. 29(3H, t, J=7. IHz), 4. 28 (2H, q, J=7. IHz) , 5. 09(2H, s), 

6. 79-7. 02 (3H, m) , 7. 29-7. 63 (7H, m) . 
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HO. 




O 



nr^ y /i'm^^/^:a>b^M'fk'^t)^M#.»^i^i: bT#fCo M 50%„ 

NMR (CDCI3) 6 1. 22-1. 30(3H,m), 3. 00-3. 25 (2H, m) , 4. 17-4, 27 (2H, m) , 
5 4. 76-4. 78(1H, m), 4. 92-5. 15 (IH, m) , 6. 74-6. 81 (2H, m) , 7. 08-7. 15 (2H, m) . 
#%M4 1 2, 2-v'7/;^^a-3-(4-fc Y^^l^^ ^^J^')'^'^ ^^^^W.^^^^^^ 



^^ly-^^y:^ (Synthesis), 1 3 1 9 1 7- 1 9 2 4M> 2. Q 0 0^\Z. 

10 ^cc^/l/ (1.72 7.05 mmol), *5 i tJ^it'fbT/l^ 5 t> -fcs (2.82 21.2 

mmol) (Dv^i? n n 7^ ^ (50 mL) \-:^ ^ ^ ;V (2.06 g, 14.1 

ramoD^JSTUfcm. Smr-t? 2 B^K^I^m^Lfc. S/^;:?^^7K7Ki-^^ #\ 30 ^ 
^^#bfCo W«ji^5^ilbfc^. l&^^*fe7KT'?5fe?#^L. M7K«5L^-^i^^-t>i/?:7A 

15 ji^/P:-^drf-^/=8:92~60:40) "Cffii^L. ^Mlb-n-^ (0.90 g, ijX^ 56%) 

NMR (CDCI3) S 1. 26(3H, t, J=7. IHz), 3. 30 (2H, t, J=16; 3Hz) , 
4. 25(2H, q, J=7. 2Hz), 4. 84(1H, s), 6. 74-6. 82 (2H, m) , 7. 13 (2H, d, J=8. 3Hz) . 
##^!|4 2 N-(3-p<^7k7'^/W-4-[4-( h ]J 7/1/;^ a 7< ^/I^) :7 c^/l^] -1, 3- 

20 y — /W2-T 5: :y 



. H3C ^CH, 

N-(3-^ IxT (3.00 20.5 mmol), 2-:/n^-l-[4-( b 
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]) '7/}^:tV2 ^^/U):7,:xl:=.jU}:j^^ y (5.45 20.5 mmol) , B^-^ h V ^ J>^ 
(2.19 g. 26.7 mmol)(^)J^:?/— /I- (50 mL) 90 4 W^mWl^fzio 

R}ii:^m^'j^^7i<\^m€. i^^^^/i--ettmLfc„ mmm^myk^m-r h i; 
5 mm^t^m d. 76 nx^ 74%) ^^mn^^^ti^xm^o 

NMR (CDCI3) 6 0. 95 (6H, d, J=6. 7Hz) , 1. 55 (2H, q, J=7. OHz) , 1. 63- 
1.79(1H, m), 3. 24-3. 36(2H, m), 5. 29 (IH, br s) , 6. 80(1H, s), 
7. 61 (2H, d, J=8. 3 Hz) , 7. 90 (2H, d, J=8. 3 Hz) . 

##M4 3 3-[4-({4-[((3-p{^/k:/^/V) {4-[4-( b V y ^ ^/u) y ^ 

10 ^/k]-i, 3-^Ti/— /W2— r/W r 5; y) p< ^/u2^:yz^M^^-»y :^:=^/i^iyx^ 




o 



N-(3-y ^/^:/5=-/^)-4-[4-( b y :7/V';^np« ^/k) :7a.^/l-]-l, 3-^Ty— 
2-T^>' (500 mgs 1.59 mmol) (7)N, N-v't* ^/V'^J/^AT ^ K (10 mL) MWi^ 
15 60% Tkm^ti- h V ^ J>> (63.6 rag, 1.59 mmol) ^;!JBxlT30^^1»# Lfcf^. 3- 
(4-{[4-(i^ n a7^^/k)^^i;?/l/];^-dr^:x} :7al:::l/^):7°^/^°^^7«^/^ (462 rag, 
1.45 mmol) ^M^tz.. nhf\^^U^m^^^X- 13 ^^m#b/cf^. 

20 (SI^3z^/i/:^ari^:/=5:95~40:60) -e|#Mb, ftMitl-a*^ (490 mg, iK^ 
57%) ^^^a^yti^i: LT#fCo 
MS: m/z 597 (M+H). 

##|?!l4 4 3-[4-({4-[((3-p<^7Pr7^5^/W {4-[4-( h y :7 /l-;^ a 7< 5^/k) :7 cn 
^/P] -1, 3-^r y^— 7W2— f /W T ^ y ) y ^/^] ::r=3r v^) 7 ^/i^] 

25 ^^V^ 
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o 



5 i: LT^fdo 

MS: m/z 583 (M+H) . 

###ij4 5 > y 7/t';^ny i5' -:/;^yl^>tJ^^^ 4->^^^ y 7^:7^::^/^■ 




7K^^ bf'l-(4-t: Kn=35-iX:7 3^^/^):7'^ (15.0 91.4 raraol) (D 

10 t°yv^^^ (100 mL) mW\^hV y/^:^^ ^>:^/l-^'^mMli^i^ (30.9 110 
mmol) ^JiiTbfCo 3 B#^jt#bfc^. 7KT'#-«RL. 

^/k:^^i^;x=5:95~40:60) "CftMb. ^M^h^^ (27.1 JlX^ 100%) ^ 
15 L.T#fc„ 

NMR (CDCI3) 8 1. 01(3H, t, J=7. 4Hz), 1. 71-1. 85 (2H, m) , 
2. 95(2H, t, J=7. 3Hz), 7. 34-7. 41 (2H, ra) , 8.02-8.09 (2H, m) . 

mnm 4 6 4-:/^ y /i^^sw^y 




o 



20 f y :77P;^n p( ^ V;3?./l/;iiN:xg^ 4-7'5^y /l^^oic:^/!^ (27.1 g^ 91.7 mmol)^ 
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m^^-^Vi^^^ (1.24 g, 5.50 mmol), 1, 3-lf cc^/1/;^n;^ :7 ^ y ) :/n 

^<:y (2.45 6.05 mmol)^ f y oc^ykT ^ :x (23.2 229 mmol)^ :^ ^ / 

(200 mL) -BLxy--J^:^^j\^y^n^^^^yY (loo mL) —^\\:.BM 

#ffl^Ts 80 °C T 8 B#^1Jpfi31tj^bfc„ Hi^;^?^^7^*P^> 0.5 '^'^mB.-^lB 

f-^=3:97~30:70) -eft^LfcO-^, b 
f?M^b. ^mWl^m (9.24 g. IIX^ 49%) ^i^^l^^i bT#fCo 
MS: m/z 207 (M+H), 

10 ##^!J4 7 (4-{l-[(4-7ai;:^/^-l, S-^trv"— /W2— r>'W^^/^]:/^/W:7ai 

^/^) 7< y — 




y — If^ixtX T':^— 1^:/ -tT ^J^^:— (Liebigs Annaleri der Chemie), 4 
623-632 M> 1 9 8 l¥t::|B^<7);^fel^tJ6o-C'a'^bfc by :7:3i=/U 
15 [(4->'ai=/Wl, /W2-^7^) y ^71^] j}^;^7jN:=^t> A^y^n ^ K (1. 00 g, 

1.94 mraol) (D^^y^^y (20 mL) W^W^^ t -y' V -ylJ ^) (239 mg, 

2.13 nunol) -^M^^ T JV^l^Wm^.T'^UTQ 3 B^^WW^ LfCo 4- 

(319 mg, 1.55 mmol) (O^l^-^^y (20 mL) MW^^M 
TL. S?aT* 3 B#^m^^bfc<Z)"fe,. 16 B#ft^;?IPm31?J^ bfCo S^SM^^M 

20 ^■T??^^bfc(^'fe7i<^^?^^\ |^^::i^^7l-T'ttffibfCo t6mii5^IS^B^4lL7k-e?5fe#- 

n-^b>/7:7^— (i^^Ji^/^:^=3pf-:/=5:95~20:80) b^fe^ffi^yti^^ 

#fCo fI^S^^^^^I^J-^ h ^ t Kn7^^^ (20 mL), y^y— (lO mL) *Dj;t;« 
io%/N°^v^r>A-^m (200 mg) ^Aflx. ;^c^#la^T^ ^Mi:?2 0 bfc„ 

25 «^^6M b. #bttfc6^^a^b4i#.?fti|;^i^^#fCo ^^fijf^i^^D'X b 7 t K 
xiyyl^ (10 mL) '^^^^Cl. 1. OM 7jc^>f|^i>-r V :^^/^r/V5: 1^^ A h/Uoii/^ 
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m (10 mu 10 mraol) sr7K?^T-eMT Lfco Rmm^mm^x^ 2 mmmwi^tz-cD 

5^/U:-^dri^^/=l 0:90 -60:40) "e^tM L^M'fb-a^^l (250 mg, 48%) 
MS: m/z 338 (M+H) . 

##M4 8 3-{2-:7/P;e-n-4-[(4-{l-[(4-:7cc^7W-l, S-^Ti/— /W2— T/^) 




o 



#3i!i-r6lliiM3 1 irl^^J^ibT^ 3-(2->'7k;^n-4-t: Kn ^v':7zc^/k) :/ 
(4-{l-[(4-:7cii=yP-l, 3-^Ty— /l^-2— f/l') ^ 5^/1^] 
:7aic:^/k)^^/-7l^;ei>fe^M'fb-a-ti (iK^ 89%) ^i^^^^i^ i> l^x#fCo 
MS: ra/z 532 (M+H). 

##^il4 9 3-{2-:7/k;^n-4-[(4-{I-[(4-:7ac^/Wl,3-^r>^— y^-2-l'/l^) 




^iZ&i-6l^iiM3 2i!|^^J^bT. 3-{2-:7/^;:^n-4-[(4-{l-[(4-:7^=/^- 
1, 3-5^Ty— 7W2-^ /I') p« ^71^] ^^'^/W ^i/-^/i^) ;^'ar-i^] :7 :7"n /n'V^ 

=^^;i^i)>hmmi\:.^m mm 72%) ^ii^j^^i: LT#fc„ 

MS: m/z 504 (M+H). 

##fil5 0 ■ 3-{2-:7/k^n-4-[(4-{l-[(4-:7ai^/k-l, 3-5^ry— 71^-2-^/1^) 
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o 



^O^fe^M'Tb-a^tJ (ilX^ 70%) i: b-C#fc„ 

5 MS: m/z 504 (U+K) (y V ^) . 



10 yW2-T5 :/i:6-(:/n^p<^/V)::^n^^^^7(^/^^ie,^^<ti'^f^ (IR^ 65%) 

NMR (CDCI3) 5 2. 96-3. 11 (2H, ra), 3. 71-3. 84 (2H, m) , 3.94(3H,s), 
4. 87(2H, s), 6. 76(1H, s), 7. 13-7. 48 (9H, m) , 7, 80-7. 89 (2H, m) , 
8. 20(1H, dd, J=8. 2, 2. 2Hz), 9. 16 (IH, d, J=2. IHz) . 
15 ##M5 2 (6-{[(2-:7^c:^/l/CC^/^) (4-:7cc::^/Wl, S-^Ty"— /W2--l'7Wr 

5: y ] p< 'f-M t:° y v= ^-3-y /i-) y ^ / -/i^ 



##Ml 6^I1^^^:LT^ 6-{[(2-:7:ii::^/l^3i^/l./) (4-:7a^=/Wl, S-^T^ 
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NMR (CDCI3) 8 2. 95-3, 09(2H, m), 3. 70-3. 85 (2H, m) , 4. 70(2H, s), 
4. 81(2H, s), 6. 74(1H, s), 7. 14-7. 44 (9H, m) , 7. &4 (IH, dd, J=8. 0, 2. 2Hz) , 
7. 80-7. 92(2H,m), 8. 54 (IH, d, J=l. 7Hz) . 
5 -^^MS 3 4-(l-t }i^u^iyy^^/u)^:yXT/i^v^\z K 



4-(i;^^ hdr>-7(5=-7i^)^>'XT/^-7'~t K (10.4 50. 0 mmol) (DT h 9 ^ . 

Kn^'^^^ (200 mL) mm^mu. mmmmMTmwi^fc^. 2 m n-:^n 

A T^h^fc Kn^'^:^^?^ (27.5 mL, 55.0 mmol) ^MTbfc„ 

iiim^mm±m.^'r:i9n^v^ m^m^i-hv ^j>^'vm^^^. mmmmi^tz. mm. 

^v^y 10^)V^^ J>.^ a-^ b ^— (@^^^^/^:^^i^:/=10:.90~20:80) 

t?*»0bT. l-[4-(i^a:: h^i/^^/P)7cii^/^]:7'^i5'^-l-;^— /I- (6.39 
25.3 mmol) ^^^.^ftJ^t^J i: LT#fCo h 9 t K n :7 ^ (75 mL) 

15 *5j;t>^7K (25 mL) <Z)M?^(-t^^? p- h /P-J^ >'^7^'/j^ — tK^P^ (0.500 

2.63 mmol) ^M^'^'M^BlX 5 B#^^#bfCo Si^;C^SSr7j<"e#IR g^^:^^^ 

f- ^=10:90-40:60) "trJ^MbT, ^MWls^'^ (4.51 g, IR^ 51%, 2 X?l) 

20 ■k^^m-m.mhx.xm^. 

NMR (CDCI3) 5 0. 95(3H, t, J=7. 3Hz), 1. 29-1. 53 (2H, m) , 1.63- 
1.86(2H, ra), 1. 94(1H, d, J=3. GHz), 4. 75-4. 83 (IH, ra) , 7. 52 (2H, d, J=8. 2Hz) , 
7. 87(2H, d, J=8, 2Hz), 10. 00(1H, s). 

##M5 4- l-[4-(t Kndr^Xp^^/U) 7a^=/U]>^^^i/-l-::^ — JV 



CH 




O 
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4-(l-t: Kt3 ^iX:/^/W^^^"T7^-f't K (4.51 g, 25.3 mmol) Srp^^y 
—/U (10 raL) *3j;t>*x h7 t Kn:?^^ (20 mL) (D^S^J^Sj^L. 7K^^^i# 
T> ykm^t^^^i-hV (0.479 g. 12.7 mmol) ^mx.fc^. IHMT' 1.5 

^^Srv'y :^^Vk;*^ A;?' hi?'7:7^— (i^^^^/l^:^=3f f->'=30:70~ 

80:20) x-mmi-x. ^sfb-a^i^ (4.32 g, nx^ 95%) ^m^m^m t i^xnt^, 

NMR (CDCI3) 6 0. 93(3H, t, J=7. 3Hz), 1. 22-1. 52 (2H, m) , 1.61- 
10 1.86(4H,m), 4. 65-4. 73 (3H, m) , 7. 35(4H, s). 

##M5 5 3-(2-77^;^n-4-{[4-(l-t Fn ^iy^^^/k)-^:/-:;?/^]:;^^-^} :7 




3-(2-:7/l^:^n-4-t Kndr-ey:7a^::i/k) >^^/^°^^rc^/^ (2. 12 g^ 10.0 
15 mmol), l-[4-(t KndE->';^^/^):7 3i^/k]::/i5'^-l-:^— /l' (1.80 g, 10.0 
mmol) ^XXJh V -^^^l^^y^y ^ (4.04 mL, 20. 0 mmol) ODb/k^^- (150 

mL) mm^7Ki^Tmw\^. i, v -iry^z^^ /i^y^^^i-) i^\^°^v i^^^ (5.04 g. 
20.0 mmol) ^{i^A-r-DMx.. m.m.-^xn-uvx 22 mmm:Wvfr.o ^jt^-m^^ 
(75 mL) ^m^s ^m\^tc^Mm^m%n\^. mm^mmmm\^rz.o mm. 

20 ^-yV:fy^/^:tiy^i^^-^h^'yy^— (il^^^^/I/:'^^f->'=5:95~30:70) 

■T?tti^LT, ^M{k^i^^S«#.lftt>C#? (1.93 g, 52%) <J:LT#fc„ 

NMR (CDCI3) 8 0. 93 (3H, t, J=7. 3Hz) , 1. 23 (3H, t, J=7. IHz) , 1. 27- 

1. 5l(2H,m), 1. 61-1. 86(3H, m), 2. 58 (2H, t, J=7. 6Hz) , 2. 90 (2H, t, J=7. 6Hz) , 

91 



wo 2005/063725 



PCT/JP2004/019749 



4. 12(2H, q, J=7. IHz) , 4. 66-4. 74 (IH, m) , 5.01(2H, s), 6. 62-6. 72 (2H, ni) , 
7. 05-7. 14 (IH, m) , 7. 33-7. 43 (4H, m) . 

#%M5 6 3-{2-:77l';^n-4-[(4-{l-[(4-:7ccc^/k-l,3-^Ty'— /W2— r/W) 



3r- (2- :7 ju:^ n -4" { [4- (1 - 1: K n ^^^^/k) ^ v'/k] =ar v-} :7 cc n 
yN-i/^a^^/k (0.500 1.34 mmol) ^ 2-?i 7U:fyzf cT^^^U=f-Ty^—/U 
(0.284 1.47 ramol) ^ h ]) ^ :x. :^ :7 4 :y (0.700 2.67 ramol) 

<Z)h/Pai^ (10 mL) mmiC^ mumWT. T>^i^:fy/ly^:ymi^^^/l^ (40% h 
y^ai^-^^i^, 1.21 mL, 2.67 mmol) ^M^, I^Mt? 1.5 B#^m#LfCo ^^£: 

drf->^=0: 100-20: 80) Ti»MLT. IftM^b^^l (0.555 g, J(X^ 76%) 
MS : m/z 550 (M+H) . 

#%M5 7 3-{2-:77V;d-n-4-[(4-{l-[ (4-:7a.=/^-l, 3-^Ty^-7W2— fyk) 



3- {2-:7/l^;^ n -4- [ (4- {1- [ (4-:7 ;^/wi, 3-^T i/— /W2-^ /l^) ^;^] ':f'f- 
/H^^v^/^);^drV]:7.c^/k}:/n/N">-^ac5=-/i/ (0.130 g, 0.236 mmol) (D 
a^^y-jU.(0.5 mL) *5 J; b 7 t K n :7 7 ^ (1 mL) m^mm\C 2 ^^tK 

m^t-r h V ^ (0.25 mL) ^:Onx., 50 °c -e 3 ^^i^^Lfco 





o 
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LTs (0.119 g. IIX^ 97%) ^^-fe^ffiibtii^i bT#fCo 

5 MS: m/z 522 (M+H) . 

1 3- {4- [ (4- { ^^/l^ (4- :7 3^ /l^- 1 , 3-^ T y — 7W2-1' yk) T ^ 7 ] 



2--Ztxz =^-\-y a:~^f\^=^^ J ^-y (100 mg) > N-^^v'/l^^::^^* (83 mg) *d 

10 j;r;«N,N-v'7« ^/^tIn/i^at 5: K (2 mU o?i-^#?^8ot:-eiNFffi:a>#M-^fco s 

^C^m-^^^orf^Mb. 7K*'fb-t- h y (60%. 80 mg) ^M^. ^ 

S.-^?30i^;0>tMYco ^;l?m^i^l-^M-e3-(4-{[4-(^ n n ^i^M-^^-v^/l^] 
;^^v'}7cn^/W:7"n/N°>'^7«^/V' (300 mg) ^jRx.. ^M-eiB#^;0^# fCo 

15 Dehydration tube (^P^M^ (*) i^) ^.^V^T^jSf^. ItlgbTMi^^^/ 

-ei : 19;0^^1 : 0^T'^^7i^^>' h) ^1 1 te: J; 19 s ^Mlb-^^^^ (HO 

mg. HX^41%)^^#.^^i bT#fCo 
MS: m/z 535 (M+H). 

20 Ilji#'j2 3-{4-[(4-{[(4-l' y^^n t:VWl,3-^ry^— /W2-'1'/W (2-:7::c^/k 
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3-{4-[(4-{[(4— r y tVWl,3-^ry^— /W2-^/l/) {^--y a:.^?Va:.f'jV) 
r 5 /]^^/^}-<>'v^/l^):^=^V]:7:r.::^/W:7"n-'^°^^7«^/^ (350 mg) , 2^ 
^7iC^'fb't- MJ e'i^7k^^i^ (2 mL) *5 J; tJ^^iJ' 7 — /l^ (5 mL) (DM-a^^^^^y-t?! 

(210 mg, iR^62%) ^4ffi^^^^ bT#fCo 
MS: m/z 515 (M+H). 

HiSM 3 3-{4-[(4-{[(2-:7 3.^/l^^^/V) (4-^ P v?>'-2— T /Wl, 3-^T>/ — 

10 /^-2-^y^)T ? J^^^M^i^-yjv)-^^-^^^ a:.:=-M^u^^:ym. 




^JiM2 i!|Rl«tCLTs 3-{4-[(4-{[(2-:7a.c^/^^^7l^) (4-t°P ^^^^--2— r 

15 MS: m/z 550 (M+H). 

^iiM4 3-{4-[(4-{[[2-(4-i^ n n:7cc=/l-)::n^/H (4-:7 ^ rz/l^-1, S-^T 
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OH 



N-[2-(4-i5' P n:7cD^^7^)^^/^]9=-;^^^ (108 mg) , 2-^^ u^-i-y 

(100 mg) ^3<tm,N— ^/I^tIn/I^AT ^ K (3 mL) (Dm^^^MU 

:7a^::^/^)r^n/N°>-^^^/k (159 mg) ^yKif^TM^. M 

HPLC(^'^^^::n>' bi^-^^/PA)l?iitMbT. mMit^^^ (113 mg. 11X^39%)^^ 

10 ^m^'-^ti.xn-fco 

MS: m/z 583 (M+H) . 

5 3- {4- [ (4- { [ [3- (i^ci^^7UT ^ y ) n tVl^] (4-:7 3-^T 



15 N-[3-(v^^^7^T5 y)7"n tVl^]^;^^^ (90 mg) ^ 2-:y^n ^-l-:7 ^c::^/l' 
al:^/i/ (100 mg) *3j;t>%N-i;^y ^/I'^jN/l^Ar ^ K (3 mL) <DBi^<^^^U 




OH 
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)V)^:y-j)V\^^%^\y ^=-j\y)':ty=L^^i/m.:^'f-^^ (159 mg) ^7K^T>bP;t^ ^ 

1^^:31 5^ /l^ ttj bfCo i^^^^^/l^il^Presep Dehydration tube (fB3feM^ 
(|5^) m S^fflV^T^M#. ^^ibT^M-fb^i^ (142 mg. i|X^51%) ^^fe^ft 
10 bT#^c„ - - 

MS: m/z 558 (M+H), 

^iiM6 3-{4-[(4-{[(3-p{ }>drix:rn fcVk) (4-:7a^c=i/k-l, 3-5^Ty— /W2- 




OH 



MS: m/z 517 (M+H) , 

UW\ 7 3- {4-[ (4-{ [ [2- (4-7« ^/^:7 ^^/k] (4-:7 :=i7Wl, 3-^T 
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OH 



MS: m/z 563 (M+H) . 

5 ^Ji^iJS 3-{2-yjU:tx^-4-[i4-{[l2-(4:-y7U:;^tiya:.::^/U):j^^jUli4-4y 




(4-{[[2-(4->'/U;^P:7 3i^/^)^^/k] (4— f y:/n t:VWl,3-^Ti/— /^-2- 
10 -r/^)T^ /]7«5^/W iJ^y— /l^ (510 rag) , 3-(2-y/i';^a-4-fc K 

n^^xy (280 rag) ^ Y ^) y ^^}Vi^::^y 4 :y (420 

rag) *5j;tJ«Ty-^:*/^2j^^>'^v^^^/l^ (40% b/V-^i/^?^, 750 mg) COb/l^^^- 

(3 raL)^?^5^^?aT'iB#^^;a>#?i-^fc:o ^gi^^ y 

15 I9;0^bl : i^-Ci^^'^v^^^- h) "eSMi-^ ^ i: t:: J; <9 > SM-fb-a^^ (490 mg, 
I|X^64%) LT#fc:o 
MS: m/z 579 (M+H). 
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mMM9 3-{2-:7/V:^o-4-[(4-{[[2-(4-:7/l-:^n:7ai=/l/) 31^/^] (4-4 y 



5 3-{2-:7/^;^n-4-[(4-{[[2-(4-:7/l/;rn :7a^::^7^)^^/^] (4— r fcVl^- 
1, /V'-2--f /W T 5: / ] ^ ^i/v^^W v'] ^7 :x.:=-M 

rc^yK485 mg)^^i5'/-/^ (5 mL) 2^^;!K^'fl::-^ h P AtKS^^ 

(2 mL) ^JfJDx.. ^MTl^^l/O^^m-tffCo ^^Sm-^i^^TK-e^^U. m^it 

^-etffDb^ g1^^^^/l/"elSi±l bfCo Presep Dehydration tube (fn5l6M^ 

10 m) m ^fflv^T^M^s ^iiibT^M^h-a-i^ (354 mg, 11x^75%) .^ii^M 

MS: m/z 551 (M+H) . 

^JSMl 0 3-{4-C(4-{[(4-:7a.r^/Wl, 3-^Ty^— /^-2-l'/P) (2-t°!; v^^/- 



^iiM8 hnm\^\^x. (4-{[(4-:7cc::^/p-i,3-^ry— /w2-^7^) (2-f y 
^^^^-2— f yi^^^/W T ^ y ] y ^/^} y ^^/i^) y y — /^i!3-(4-t Kn^^/:7 

T'n/N" ^/KD^tiM^lStc: J; t) i|X^57%-t?SM'fb-a'^^^^ bfco 
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MS: m/z 564 (M+H) . 



10 MS: m/z 596 (M+H). 

«Ml 2 3-{4-[(4-{[(4-:7cc::^/k-l, /^-2— f/l/) (2-t:°y v^.^-- 



^mM9 irl^itt^UT. 3-{4-[(4-{[(4-:7aic:^/Wl, /W2— f 
/>?^^y ^/KD:i:S14>!JIl7K5^)5li- j; 19 ^M'fb^i^ ^11X^82% "e-a^^ Lfco 
MS: m/z 550 (M+H). 

MMMl 3 3-{2-7y^;^n-4-[(4-{[(4-7ai^7l/-l, 3-^ry— /W2— r 

20 ju) (2- If y ^;'i/-2-'i' 7Pj^^/k) r ^ y ] y ^/H v^/W ;r :7 -fu 




5 
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mmm 9 1 mmi^ l-t. 3-{2-:7/p;^t3-4-[ (4-{ e (4-:7^^/wi, 

5 ^^fe^^o 

MS: m/z 568 (M+H) . 

HJS^Jl 4 3-{4-[(4-{[(3-:7:x:ri/l':rn hVV) (4-t°!J v'i/-2-^/Wl, 




10 i:|^«{c:b-r. }^-(3-T7 :xu=•/\y•:fvl\f;]^)^:tmm^X^2-':fx:l^-l- 

MS: m/z 564 (M+H). 

mmmi 5 3-{4-[(4-{[(4-^y7"ntvwi, 3-^r^y— /w2— r/W(2-tfu^;' 




15 

4-^ y :/n t:VWN-(2-t:°lJ v?^-2-^/^^^/^)-l, 3-^Ty— /W2-T 5 >^ 
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(127 mg) (7)N,N-v^p«^/^4^/^i^T 5: K (2 niL) mm^Ti^mit'r h V A (20 
5 S^Presep Dehydration tube (fP^M^ (*) M) ^fflV^T^M^. b 

^j>>:^mm (2 mL) ^jpx.^ sfi-ei^^;a^#Mfco Rmu^m^yi^x^m.i^. 

10 l^^lt^-T?4'^PUs i^^^^/I^"trtttfcl LfCo Presep Dehydration tube (5FP^ 

(^) ^fflVNT^M^ aiibT^M-fb^^ (105 .mg. W41%) 

MS: m/z 516 (M+H) . 

MMmi 6 3-{4-[(4-{[(4— r y>^^^/Wl,3-^T>^— /l-2-^7t') (2-:7a.::^/V 




mmmi 5tmmK\^x. 4-'fy:/^/wN-(2-7a.c^7^::c^/^)-i, s-^r^y 

— /W2-T5 ^^:0^bllK^45%'t?SM>fb'a''^^-a^^L'fc:o M^^^o 
MS: m/z 529 (M+H). 

20 mMMiT 3-{4-[(4-{[(3-:7ci.^/i-::/n tvp) (4-:7a^^/^-i, 3-^ry-/w 
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OH 



MS: m/z 563 (M+H) . 



N-(2-:7:ii^/l'a^^7W-4-:^n tVV-l, 3-^Ty'— 5: (246. mg) <D 
N.N-v^p^^/kJjNy^ATS: K (2 mL) ^^J^lTK^-fb^ h y l^^ A (40 mg) ^M^^ 

(318 mg) mu.X l^^mfi^^'M, 

Dehydration tube m^mM iW) U) ^^V^T^j^^. I^^LT^^i^^v- 

mg) ^n^m-mm t \^xmz.o 

MS: m/z 529 (M+H). 

HJiMl 9 3-{4-[(4-{[(2-7ai::^/kJ^^/W (4-:rn tVWl, 3-^T>^— /l^-2- 
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o 




OH 




mmm9 tmm^^VX^ 3-{4-[(4-{[(2-:7^::^/U'^^/1-)(4-:7"p tVWl,3- 

y—/u-2-^ /i/) T ^ y ] 7< ^/H :i-^-y^-7 ^^i^W.:^ ^ 

5 MS: m/z 515 (M+H) , 

^mM2 0 3-{4-[(4-{[[3-(.?<^/l-^;:r)::/n tVl^] (4-:7ccc:^/Wl, 3-^r • - 



NMR (300 MHz, CDCI3) 6 pprii 1. 90-2. 02 (2H, ra) , 2. 08 (3H, s) , 2.42- 



4. 78(2H, s), 5. 02(2H, s), 6. 71(1H, s), 6. 82-6. 94 (2H, m) , 
7. 11(2H, d, J=8. 7Hz), 7. 18-7. 55(7H,m), 7. 74-7. 97 (2H, m) . 

15 ||JfeM2 1 3-{4-[(4-{[[3-(y 5^/1/^;^) tVH (4-^7 ,:cc:^/V-l, 3-^ry^ 




CH. 



2. 72(4H,m), 2. 89 (2H, t, J=7. 8Hz) , 3. 54-3. 64 (2H, m) , 3, 66(3H, s). 
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MS: m/z 533 (M+H) . 
5 mMm2 2 3-{4-[(4-{[[3-(p«^/^;^/I/:7^::^/V')7"n tVH (4-:7cc::^/^- 
l, 3-^Ty—/i^-2—( /u)T^yly^ f-M^:yz^/u) :=./u} -^fu^^^^m 



3-{4-[(4-{[[3-(y ^/V^^)>^t2 tVl^] iA-y ^^7V-l, 3-^r /W2— f 

10 /k)r ^ ^/^}^^v^/^);^=^v']:7ci:=:/W:/t3/N°^/^7(^/l/(280 mg). m 

- iJ'n a ii^S#^(122mg) jo j; -O^T- h^t Kn:7^>' (10 mL) (D^-^^i^^^ 

xmWiir^^t\^^'0 . ^M'fb^tJdSO mg, iIX^62%) ^^fe^li! 
15 L-C#fCo 

MS: m/z 563 (M+H), 

mW.m2 3 3--{4-[(4-{[[3-(;^^/V;^/l-:!j^c=^/W^ntVk](4-:7ai=/Wl,3- 




o 
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-i5^anji^S^^(263mg)*3j:-a«-x hyfc Kn:7^>' (10 mL) (Dm^<I^^M 
TMM-f-Sr. j; 19 , SM-fb-a-^^ (141 rag. i|X^67%) ^^fe^fi 

MS: m/z 579 (M+H) . 

mMm2 4 3-{4-[(4-{[[3-(p«^/^;^/^7^=/l/)':/n fc:Vl^] (4-:7ai^/W 



I^m^j9 i:|^«{^bT. 3-{4-[(4-{[[3-(7<^/l/;^/^:7^ ^/l/):7"n fcVl/] (4- 
MS: m/z 549 (M+H). 

^JfeM2 5 3-{4-[(4-{[[3-(^^/V;=^/^^::^/W>^nfcV^](4-:7:j.^/Wl, 3- 



hWiWi^X^X^ 3-{4-[(4-{[[3-(7«^/^;^/V7}N^/v):;^n t:Vk] (4-:7 
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MS: ra/z 565 (M+H). 

MMWfl2 6 3-{2-7/^:^n-4-[(4-{[[2-(2-'7/l/^n:7ai-/W^^/^] (4-^ 



N-[2-(2->'/^:^n :7^^yk)^^/l^]-4--i' y tVP-l, — /W'-2-T 5: 

1^ (139 mg) <DN,N-v'7«^/l-*:/^i^T^ F (2 mL) ^^l^lTk^'fb-^ 

10 (20 mg) ^mk.; ^mx^mmt^'^U'&tco 

t2 n ^ ^/i/)^i/v^/l/]^^v'}-2-y7l/:^n :7a^:^/lx) :7"n /-^^^J^^/k (175 

mg) ^mk.. muxi^m-^'^tm^t^o ^mu^m^T^i^m^. i^^^^/i^-e 

tttfibfCc g^il^^/^Ji^Presep Dehydration tube (?P^M^ iW) M) % 

15 fCo (^fftb-ei : 19/J)^bl : v^^y h) ^^MH 

^fe|ft4>ti^^#fCo / -/l^ (5 mL) \<imM 

L. 2^^7K^<b'^ h y e7i^7K^I^ (2 raL) SrJBx.. ^mTlBf^l^O^t^ ^ft-^fCc 

s;^;;?l-^#i^7KT*#f?b. m^it^-e^jfn g^^^^/i-i?ttw bfc Presep 

Dehydration tube (fP3fe« (|5^) ^^HV^T^^ms M bT^M^b^i^ 

20 (206 mg. 11X^71%) ^^fe^ffi^^i^ bT#fCo 
MS: ra/z 551 (M+H). 

lliSM2 7 3-{2-:7/^;^a-4-[(4-{[[2-(4-:7/^;^n:7:nrz/i/)ac5^/P] (4-^ 

y^^^/wi, 3-5=-ry— /^-2-'i'7WT 5: y]p«^/W^^v^/^):^^v^]:7cn^/W 
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MS:m/z 565 (M+H) . 

5 mMm2 8 3-{4-[(4-{[(4--r y:ri3 tVP-l,!3-'^ry— 71-2— r/W (2-:7cn^ = 




10 MS: ra/z 529 (M+H). 

2 9 3-{4-[(4-{[(2-:7^:=i/k^5^/k) (4- t° P ^-2-1' /I^tI, S-^T 




15 ry^— /W2-T ^ >'^>bi|x^92%-e^M'fh'a^i|^^'a-^bfco Mfe^ftt^i^o 

MS: ra/z 564 (M+H). 

0 3-{4-[(4-{[[4-(4-i{'P P7ai^/l-)-5-7«^yWl, 3-;^drf-i/— 
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3-(4-{[4-(i^ n n ^ f^/k) ^^^v^/U] :7 :i::=-/^) :/n/-^^^^^ ^/k (50 
mg, 0.16 mmol)<^N,N-v?^^/^7}^/l^Ar ^ K(l mL)^^Sl;n4-(4-i^ n n :7 
5 /W-N-:3i^7W5-^ ^/W-l", i^y^/^-2-T ^ V(45 mg, 0. 19 mmol) (D 

N,N-v^p<9^/^7jN/P'AT 5 K(0.5 mL)^^^*5J;tJ«^^:* y !>i»(33 mg, 0.24 
mmol) ^M^X70°CX-66^^mMW\^tio RJt-WKyl<i2 mL) ^AUx.. i^^^uupt^ 

/—/l-(2 mL)\<imM\^. m^Tk^-fb-t- b y "^AtK^^^CO. 32 mL, 

10 0.32 mmol) :^M^s Muxisv^f^mwi^f^o Rmm\^m^^m^M:k.xm'\^ 

^J^Mfb-^^ (4. 6mg, 1|X^5%) ^#fCo. 
MS: m/z 505 (M+H). 

15 mWl^l 3-[4-[[4-[[(2-:7aic:^/kcc^/^) (4-:7cc::^7k-l, 3-^ry^— /W2- 
^ /V) r ^ / ] 7« ^/l^] ^ v^/l^] :^ ^ V'] :7 >^ a 



[4-[[(2-:7^::^/^:n^/l.) (4->' :=:/k-l, S-^T /V-2-^ /I') T 5 7 ] P« ^ 

/U']:7ai=/^] p< ^ /V (409 mg^ 0.98 mmol)s 3-(4-fc Yn-^^-yy a:.::^;V)-:f 
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(195mg^ 1.18 mmol) 4^ J;tJ« h U >^^^/^*::^:7^ (297 mg^ 
1.47 mmol) (Dx h 7 t: K n :7 ^ (20 mL) ^?i^{^l, 1' - (T 
i:^\f^Vi^> (371 rag. 1.47 mmol) ^M^. m^<^^MUX- 16 mmUWl^ 

5 — T-)»ML, mmit'k^ (273 mg. IK^50%) Sr^#.?fliyti^ ^ bT#fcio 
NMR (CDCI3) 6 ppm 2. 59(t, J=7. 7Hz,2H), 2. 88 (t, J=7. 7Hz, 2H) , 
2. 99(t, J=7. 5Hz, 2H), 3. 66-3. 71 (m, 5H) , 4. 66(s, 2H), 5. 01(s, 2H), 

6. 74(s, IH), 6. 88-6. 91 (m, 2H), 7. 10 (d, J=8. 5Hz, 2H) , 7. 19-7. 41 (m, 12H) , 

7. 87-7. 90 (m, 2H) . 

10 MMm^2 3-[4-[[4-[[(2-:7;a;:i/^a^^/l/) (4-:7ai^/Wl,3-^r>^— 7W2- 



3-[4-[[4-[[(2-:7:^^/i^:3^^/i^) (4-:7 ^ c:^/wi, z-^T ;v-2--( ;V)T ^ 

y ] ^ ^/l^]^^^i^/^3^^v'] :7a:.^/^]■7"^/^°>'^^ ^/l/ (270 mg, 0.480 
15 mmol)^ 7^ t Fnr^^^' (15mL)> (lOraL)^ tK (10 raL) ^Jj; 

T^TK^-fb y ^ ^ iTKfP^ (60.4 mg, 1. 44 mmol) (D^gi-^i^Sr^M-^SBt^it 

mm:^fl^W.=^'f-/l^-^^-^>-h^hWi^^it\.. ^miV.'k'^ (162 mg, IK^62%) 
20 ^M^^^^ bT#fc:o 
MS:ra/z 549 (M+H) . 
M 114 -115 °C. 

NMR (CDCI3) 6 2. 64(t, J=7. 7Hz, 2H), 2. 90 (t, J=7. 6Hz, 2H) , 
2. 99 (t, J=7. 8Hz, 2H) , 3. 68 (t, J=7. 8Hz, 2H) , 4. 66(s,2H), 5. 01(s,2H), 




COOH 
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6. 74(s, IH), 6. 89(d, J=8. 7Hz, 2H), 7. 11 (d, J=8. 7Hz, 2H) , 7. 19-7. 41(m, 12H) , 

7. 87-7. 90 (m, 2H) . 

mMmS 3 3-[4-[[4-[[(2-:7^ = /^ai^/k) (4-:7::cc:^7Wl,3-^ry'— /W2- 



J^^^jV'\^ly-J)V'\ir-^-y'\'y ^^^\-'\^n/-^iym. (150 mg, 0.274 ramol)Op< 
(10 mL)^|^^312^S7K^'^b':^ h y I^^AtK^I^ (0.27 mL, 0.54 ramol) 

10 iJJV-yi:p Ki^mWL (0.137 M. 2 mL, 0.274 ramol) ^MTb. i^^^^l-^fcio 

tVl-^— X/W^dri^i/;0^6>:S|^^L,, ^Mfb-a-^J (128 mg, m^78%). ^Sfe 

Tcm^e-tff^it C68H62N4S20eCa • S.OH^Oi: LT 

15 It^^a: : C, 68.66; H, 5.76; N, 4.71 

Hi^'fi: : C, 68.86; H, 5. 85; N, 4.60 

^JiM3 4 3-[4-[[4-[[(2-:7^::^/U-rc^/k) (4-:7 a. c:^/!^-!, S-^T y-/W2- 

4 jv)T^ / ] y ^7^]^^^v'/H::^dr->]:7cc=/i^]:7°n/-?>'^(5-y ^/v-2-;f 
y-1, 3-v';^=3{^y— /^-4-'f/W y ^71/cc;^t-/I/ 



20 

3- [4- [ [4- [ [ (2- a. ^/k^^/k) (4-:7 =z.)V-\, 3-^T — /W2-'l' T 5: 

110 





wo 2005/063725 PCT/JP2004/019749 

^'\:^=}-?V'\^:y-J?V\ir^-y'l'7 =^=-jV'\'Z^xi/<:yW. (450 mg^ 0.82 mmol)^ 4- 
n n^^/^)-5-7<^/l^-l, 3— :;?:^^y— 7l/-2-;^>- (146 mg. 0.99 mraol)*D 
^-(JBMiO ^) ^{V^^ mg. 1.23 mmol) (DN, N-v^T^'^/^Jfc/l^i^ T ^ K (10 

m (175 mg. 11X^32%) *Mfe»^yt#3 .Ji bT#fc. 

NMR (CDCI3) 6 2. 12(3H, s), 2. 63 (2H, t, J=7. 5Hz) , 2. 89 (2H, t, J=7. 5Hz) , 
2.94-3. 03 (2H,m), 3. 62-3. 72 (2H, m) , 4. 66 (2H, s) , 4. 80(2H, s), 5. Ol(2H, s), 
•10 6. 74(1H, s), 6. 84-6. 91(2H, m) , 7. 08 (2H, d, J=8. 7Hz) ; 7. 19~7; 41 (12H, m) , 
7. 84-7. 91 (2H, m) . 

^ii^ilS 5 3-[2-:7/k;tn-4-[[4-[[(2-:7cc^y^ji9^/k) (4-:7c^c:^7Wl, 3-^ 




n/^iX^^s^^/U-i: [4-[[(2-:7ai^/k^^/^) (4-7cn^/Wl, 3-^Ty^— /^-2-^ 

51%) bT#fCo 

NMR (CDCI3) 5 1. 20-1. 28(3H, m), 2. 57 (2H, t, J=7. 6Hz) , 
20 2. 89(2H, t, J=7.5Hz), 3. 00 (2H, t, J=7. 7Hz) , 3. 63-3. 73 (2H, m) , 4.08- 
4, 16(2H,ra), 4. 66(2H, s), 4. 99(2H, s), 6. 61-6. 70 (2H, m) , 6. 74(1H, s), 
7. 08(1H, t, J=8. 8Hz), 7. 19-7. 41 (12H, m) , 7. 88 (2H, d, J=7. 4Hz) . 

6 3-[2-y/^:^a-4-[[4-[[(2-y^:^/^^f^7W) (4-yrc:^/k-l,3-^ 
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?ij3 2 i:|^^(D;^fe^ffiV^T. 3-[2-7/V;^n-4-[[4-[[(2-:7:iic:^/k^^ 
/i^) (4-7 3.^/1^-1, /w2-^/i-) T 5: y ] 7« ^/H^:/-^^/!^];^^^^] :7cii 

5 NMR (CDClg) 8 2. 63 (t, J=7. 5Hz, 2H) , 2. 90 (t, J=7. 5Hz, 2H) , 

2. 99(t, J=8. IHz, 2H), 3. 68 (t, J=8. IHz, 2H) , 4. 66(s, 2H), 4. 99(s,2H),• 
6. 63-6. 99 (ra, 2H) , 6. 74(s, IH), 7. 09(t, J=8. 8Hz, IH), 7. 19-7. 41 (m, 12H) , 
7. 87-7. 90 (m, 2H) . 

mMMS 7 3-[4-[[3-[[(2-7a^^yl^:3i^/k) (4-:7a.::^/^'-l,3-^Ty'-/^'-2- 
10 -r/i^)r ^ y]^^/^]-<^^^/l^];^=3E^>^3:7^:::^/^]■:/^3/^°^^^p«^/^ 



COOMe 



MMms 1 t |RlitO:;^^fe^.^V^T. 3-(4-l:: KP^v^:7c:c:::^/k):/n/N°^^7< 
15 fco 

NMR (CDCI3) 5 2. 58 (2H, t, J=7. 8Hz) , 2. 87 (2H, t, J=7. 8Hz) , 
2.98(2H, t, J=7. 2Hz), 3. 60-3. 73 (5H, m) , 4. 66(2H, s), 5. 01(2H, s), 

6. 74(1H, s), 6. 87(2H, d, J=8. 7Hz), 7. 08 (2H, d, J=8. 5Hz) , 7. 15-7. 43 (12H, rn) , 

7. 89 (2H, d, J=7. 4Hz). 

20 mMm3 8 3-[4-[[3-[[(2-7a^::^7^^^/^) (4-:7aic:^7Wl,3-^Ty— /l'- 

2-^ T 5 / ] ^ ^/i'] ^ ^ ^ i^] :7 cr^/i^] :r a 
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^<i/^;^^;v'fy>h^mit'^%i (iix¥39%) ^m'^i^^tx^xntz., 

5 NMR (CDCI3) 6 2. 62 (2H, t, J=7. 7Hz) , 2. 87 (2H, t, J=7; 7Hz) , 

2. 97(2H, t, J=7. 5Hz), 3. 67 (2H, t, J=7. 5Hz) , 4. 66 (2H, s) , 5. 0l(2H, s), 

6. 74(1H, s), 6. 87(2H, d, J=8. 5Hz), 7, 08 (2H, d, J=8. 5Hz) , 7. 16-7. 44 (12H, m) , 

7. 88(2H, d, J=7. 4Hz) . 

m^m^ 9 3-[4-[[4-[[(5-^ ^/W4->'3.::^7W1, 3-;t=35^i^y— /l^-2-< 



Me. 




COOMe 



Me 



5-;^^/W4-7cc::^/W-N->^n tVWl, 3-:^^f-y— /^-2-T 5: ;x (407 mg^ 
1.88 mraol)(7)N,N-v^y ^/l^Ti^/l^AT ^ K (10 mL) ^ 
. (60%, ^fttt. 82 mg, 2. 04mmol) ^m^XM^tL(D'h^ 30^Fpgjt# bfc. Si^;; 
15 ?l-^#llc:3-[4-[[4-(i^ a Pp<^7l/)-^Vv'/U-]::e-^-':y]:7aic:i/P]:7"n/N°^^7<^ 
/K500 mg. 1.57 mmol)^;!j|JX.. SMT' 4 B#^jt# bf^o S^&m'^^^7Kfca#\ 

^j^b. ^^^l^ffTTW* bfc. a^^v-y :^^V^:;i7^ AiJ' D-r ^^^^■^:7^- 
T)W^U ^mi\:.-^m (251 mg, 11x^32%) ^mn^m^m t i^xntio 

20 NMR (CDCI3) 6 0. 90 (t, J=7. 2Hz, 3H) , 1. 58-1. 75 (m, 2H) , 2. 43(s, 3H), 
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2. 59(t, J=7. 7Hz, 2H), 2. 89 (t, J=7. 7Hz, 2H) , 3. 31-3. 35 (m, 2H) , 3.66(s, 3H), 
4. 67(2H, s), 5. 02(s, 2H), 6. 89 (d, J=8. 4Hz, 2H) , 7. 11 (d, J=8. 4Hz, 2H) , 
7. 22-7. 43(m, 7H), 7. 58-7. 65 (m, 2H) . 

0 3-[4-[[4-[[(5-7«^/W4-7c^::^/Wl,3-;t=3fi^y*-7W2--r 

Me. 



^ -COOH 

Me 



2 hW\m(Dmk-^m\i^X . 3-[4-[[4-[[(5-7<^7i;'-4-7:iic:^/Wl, 3- 

a/N-v^y ^/k;?)^b*M'fb'a^i^ (Jix^i7%) ^^n^m^!^ t i^xntco 

10 NMR (CDCI3) 8 0. 89(t, J=7. 5Hz, 3H), 1. 57-1. 70 (ra, 2H) , 2.42(s,3H), 

2. 62(t, J=7. 6Hz, 2H), 2. 88 (t, J=7. 6Hz, 2H) , 3. 30-3. 35 (m, 2H) , 4. 67(s, 2H), 
5. 02(s, 2H), 6. 87-6. 90 (m, 2H) , 7. 10-7. 13 (m, 2H) , 7. 22-7. 41 (m, 7H) , 7.61- 
7. 64 (m, 2H) . 

MMm4: 1 3-[2, 6-v^:7yl-;^o-4-[[4-[[(2-:7ai::^/l-cc^/l/) (4->^a.^7W 

1 5 1, 3-f^ T —7^-2-4 T 5; y ] y ^yw] ^ >■ v^^k] ;^ v^] ^ ^/v] :7' n /-^ 




OEt 
O 



MMms 1 i!l^=^j3:bT. 3-(2,6-v^:7/t'::a-n-4-t h^u ^z^y a:.=^/u)y'r:i^-< 

y^ji^/V(200 rag, 0.87 mmol) J; 1? ^M'fb-B^i!^ (300 mg, I|X^56%) ^^Ife^ffi 
20 4fei^i:bT#fCo 

-t-^^*?*>^ [4-[[(2-:7^c:^/^^^/W (4-:7a.c=./k-l, 3-^Ti^-/W2-'l'/l')T 

^ y ] y ^>'^] ^ ^v'l^] ^ ^ / (350 mg^ 0.87 mraol)^ 3- (2, 6-v^:7/V;^ 
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n-4-t drv^:7ai::^yW:^t3/^:/^^^>'J^(200 rag^ 0.87 mmol) 43 j:t)« b P 
•Zff-jV'^T.y >{:y (O. 31 mL, 1.24 mmol) (Dt^ h ^ t Kn^'^V (30 niL) ^ 
m\^l,l' -(ry'-:^;{7/l^5^?=/^)i^t:°^P (320-mg, 1.27 mmol) ^M^^ 

m-a^i^srM-c 18 R#PHi»w^bfco y^mm^^^'ik. ^w^^aitb. assr^^ 

5 y ^-^V^:^^ J^iJ^ n-^ hiJ^'^:7^— -elt^b. ^M'fb-a^i^ (300 mg, 56%) 

MS: m/z 613 (M+H) . 

NMR (CDCI3) 6 1. 23(3H, t, J=7. 2Hz), 2. 54 (2H, t, J=7. 6Hz) , 
2. 91(2H, t, J=7. 6Hz), 3. 00 (2H, t, J=7. 6Hz) , 3. 69 (2H, t, J=7. 6Hz) , 
10 4. 12(2H, q, J=7. 2Hz), 4. 66(2H, s), 4. 97(2H, s) -, 6. 47 (2H, d, J=9. 4Hz) , 
6. 75(1H, s), 7. 17-7. 44(12H, ra), 7. 89 (2H, d, J=8. GHz) . 

l|jiM4 2 3-[2, 6-i^:7/^::rn-4-[[4-[[(2-7c^^^7l/:3i5^/k) (4-7a^^/I/- 

1, 3-^r /W2-1' /W r 5: y ] ^/i-]-<:/v^/^] -^^-y^ :7 ^n-^^ 




15 ^1fe^j2 i:|^ili3:LT. 3-[2,6rv?:7/P;^a-4-[[4-[[(2-:7 3.::^/l-^^ 

;v) (4-^7 ^/i/-l, 3-5^T /W2— r /!/) T ^ y ] y 5^/1^] ^^-v^/i^] v-] :7 ^ 
-/v]7'n/^:/g^cc^/K300 mg, 0.49 mmol) J; ^S'fb'^fe (271 mg, 
94%)^ilfe:y!JXA^^ LT#fc. 

3-[2, 6-v?:7/^;rn-4-[[4-[[(2-7cni=/^^^;l^) (4-:7ai:x/W 

20 1, 3-^r /^-2-^ 71^) T ^ y ] y ^fV'\^^y-J'jV'\-;^-S^-y'\ y 

:x,^]!V (300 mg^ 0.49 mmol) h9t Kn:77^ (8 mL) i:3i/5?y— /l^ (8 

raL) (7)m^^l^t::^^Uf^o r.(D^?i^(C85%7K^'fb;^7 y (100 mg, 1.51 

mmol) (Di^mm (5 mL) -^tV^^^ ^mi?180#rBm# bfCo Hi^Ft^^g^^^^ 

r/v— ^'3rf->':a>b^^'fbb. SM'Tl^-a^^' (271 mg. 94%) 
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MS: m/z 585 (M+H). 

NMR (CDCI3) 5 2. 60(2H,t, J=7.6Hz), 2. 93 (2H, t, J=7. 6Hz) , 
.2. 99(2H,t, J=7.6Hz). 3. 69 (2H, t, J=7. 6Hz) , 4. 67 (2H, s) , 4. 98 (2H, s) , 
5 6. 58(2H,d, J=9.6Hz), 6.75(1H, s), 7. 16-7. 43 (12H, m) , 7. 84-7. 93 (2H, m) . 
mMm4: 3 3-[2-:7/V;^n-4-({4-[((2-y'ccr^/kj:^/W {4-C4-( MJ :7/k:^ 

u ?^^/u):7 s-^ry— /W2— r /v-} T 5 y ) 7« :t^iy) 



10 N-(2-:7aicn/w^^7^)-4-C4-( h V -7 ;v^xi :^^}V)'7 a:.=^?v\-\, z-^ry— 
jV-l-r^'-y (500 mg, 1.43 mmol) ON, N-v'^ ^7l^:?I^/^i>.T ^ K (5 mL) mW, 
m^-^'i^mYrjr \' ^) ^ (50 mg. m'^. 1.3 mmol) -^M^. mMr^ 1 Bt 
ra^#bfc^lJ:. 3-(4-{[4-(iJ7 a u :^^;v)-<:y-J'}V'\i!r^-y\-2-y ;v:^x:l7 

(350 mg^ 1.0 mmol) ^Jnx.> 2 B#ra^ 

-^=3rf-:/ (1 : 19/6>fe3 : 2 {Wm^c) ^ "CiJ^'^ b ) "eMr?! UT^Mi!::'^ 

MS: m/z 663 (M+H). 

20 ^ii^(|4 4 3-[2-:7/k;^a-4-({4-[((2-7a.::^/P'3^^/^) {4-[4-( b y ^7/1.:^ 
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(5 mL) (DU^mmK^Mi^. 2 m^:^mit'r h V t7 ^T^mm (2 mu ^m^. 

MS: m/z 635 (M+H) . 

^JS^!l4 5 3-(2-:7 7k;^T3-4-{[4-({[2-(4-:7/W;^n:7cnC^/V-)ic^/l^] [4-(4- 




2-'fW^-\-{^-yf\^^'^'y^^J^)=^^^^-y (217 mgs 1.0 mmol), N-[2-(4- 
y jV^xiy a^=-;V):x,=f-jV'\=f'^mM (198 mg, 1.0 mmol), N- 

K (5 mL) (om.-^m-^'^n.x 1 0#K^#ufcc KmwL^m-c-mMrai^m 

\\L^y3^J>^ (100 mg, ^fil*. 2.5 ramol) %;!JRXL. 1 B^^Si^t bfc^ 

15 3-(4-{[4-(i^ n n 7< ^/l/) ^ V v^/V-] ;e-=3r>^} -2-:7yl/:^ n :7 r^/i/) :/n 

^/l^ (350 mg. 1.0 mmol) ^M^. mMrQ^h\Z. 2 B#ftm#bfCo S^S^l-a^^ 

19;0^b3:2 (|$:?fl:b) ^TiJ'^'^ v?^^ -trMH bT^#,atfc#J%#fCo l^lft 
20 Ji^i^^^iJ'/— /V- (5 mL), =T Yy^Y'a-yyl^ (5 mL) O^l-a^^lKt-^fil l-> 
2 m^TK^^ti-^ >>-^7j<:^?^ (2 mL) ^JPx.> MM-X 2 ^^^#bfc„ SJiS 

v'!^7i^-e^J^b. mm\^Xmmit'^'-^ (264 mg. M 44%. SXa) Sr^,tt#.?fi 

25 MS: m/z 603 (M+H). 
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6 3-[4-({4-[([2-(4-:7/^:^n 7^^/^)^^/^] {4-[4-( b V -7 }Vir 



1, 3-^Ty^/W2-T 5 (400 mg> 1.09 mmol) <DN, N- v^p^^/V-^ij^/^AT ^ K 
(5 mL) ^IM.TvK^'fb-^ b y l> A (50 mg, ?flt4. 1.3 mmol) -^MtL^ 

SfiT? 1 BtPsmi^Lfc^}^. 3-(4-{[4-(i?an7«^/^)-<^v>/^]:^=3f.v'}:7 3^ 
^;V)Vu/^l^'^:^'f-}V (318 rag^ 1.0 mmol) ^^IP^> 1 ^^1^ 

— ^^f-^^ (1 : 19;^>bl : 1 (#:^J:b) ^-C^'7v'^:/b) t?^^ LT^fe^ft^t^ 
i^Sr#fc„ (5 mL), T^b^fc Fn:7y^- (5 mL) (DM-^- 

rnmcmm^.. 2 ^^TK^f^^by -^atk^^s (2 mD %an;t. ^mt- 2 

SiU 7K-e?5fe#^> ^j^bT^M'Tb-a^i^ (109 mg. W 17%. 2XS)^M^^ 
MS: m/z 635 (M+H) . 

^iiM4 7 3-[2-:7/^:tn-4-({4-[([2-(4-:7/k:^-p :7ccc^yW3i^/l/] {4-[4- 
20 (by :7/l';^n ;>«^/^) y a:.:^}V\-\, ^^^/l^-2-4 M T ^ y) ^^/H^^' 
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N-[2-(4->'/l^:^n :7a.c:^/V):3i^/V]-4-[4-( h V /l^:tn =f-/U) y a:. =^/U2- 
l, S-f-T 5. (500 mgs 1. 36 mmol) (DN, N-i^7^ ^/l^>J^/l^i^ T ^ 

K (5 mD.mm^. mwx:yi^m^h-r h V ^ j>> (40 mg. m\^. 1.0 mmoD ^ 

5 JPX.. ^mX' 1 ^mmWl^tim^. 3-(4-{[4-(iJ'no^^yW-<^i;?7W]:^=3s- 
v'}-2-:7/l^;^-n :7a::::^/V):/nv-«-^^j^f^/^ (350 mg, 1. 0 mmol) ^fi 

i^bfco g^^^^/l— (l:19^^fel:l (#:^l:b) v^^^ h) 

7^ (5 mL) (D^'^^^^^{^^fi?L. 2 S^7X^^b-^ b y "^ATRt^ (2 niL) ^ 

bfc#. ^^libT^M'fl^'a'^ (139 mg, 21%. 2XS) .i: UT 

MS: m/z 653 (M+H) . 

8 3-(4-{[4-({(2-:7a.^/k^^/^) [4-( h P :7/V;^ n p{ ^/l/) -1, 3- 




Ji^FH 7i:l^=^t-LT. N-(2->'ai^/l/:3i5^/^)-4-( MJ :7/l-;rn p^^^/v-)- 
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=:.)V)'fxi/^l^m^^^^t>h^M\'C^^ 27%. 2X@)^#fCo 

MS: m/z 541 (M+H) . 

9 3-{4-[(4-{(2-7a.::^/V3i^/^) [(4-:7c:c^yWl, y''-7W2- 

5 ^/i') ^^}V\r% j)^:y-J)V')ir-^-y'\y 



4-:7c:c^/Wl, y^— /W2-;^/^^-^7^X t K (380 mg. 2.0 mmol), 3-{4- 

[(4-r ^ /^i^v^/^):^=3riy]:7ai::^/H ^^ny-^^'^p^^/V (570 rag. 2.0 mmol) . 
(0.1 mL). nn=^9l^ (5 mL) om-^i^t-TK^ft; h P T "fe h 

10 b y (1.2 5.7mmol) ^7Kf^T;fjn^. ^Mt^MbT 1 BtW^ 

#Lfc„ s^c;;m'a'i^t-:7a^^7kT-fe hT/^-T^'t K (35-50% r^'^J'/i-^i^^^/W^ 
480 mg) •mMrc^h\z. 1 NF^^^bfco ^^c;;m^i^«r7KJj:?^#\ 

15 ^dff-^- (l:19/5>bl:2 (^^i:b) ^ iJ'^' ^ ^ h ) -t?®^ 

bT|tfelft)l^i^^#/Co Wm^m. ^^/-/l- (5 mL). ^b7tKn:77i/ 
(5 mL) (O^^mK. 2 ^^TK^^b^ ^i^Tk^^i^ (2 raL) ^Afl;^. SMT' 
14 Bf^mi^bfCo ^^&^^t/Sr7K^^«fI> 10% ^:3:-^^^7X^^M-t?ff'fPL. 1^ 

20 :7^-T**t^U/Co g^^^^/l^-^^f-^' (l:4/5>e>4:l (#:^i:b) 

>;;?3:.>/h) -eM^ UT^M-ftl-a-^ (267 mg. IR^ 24%) ^ bT# 

MS: tn/z 549 (M+H). 

HJiMS 0 2-:7/^:^n-3-{4-[(4-{[(2-:7cn;:^/k:3i^/V) (4-:7cn^7k-l,3-^ 
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[4- [ [ (2-:7 31 ^/kcn^/V) (4-:7 Z-^f-T 9—}V-2-^ T 3; / ] ^ ^ 

/l/]:7 3^^/V]7« ^ y — /l^ (725 mgs 1.81 raraol) , 2-7/W;^n-3-(4- 1 Kn^^j-^/ 
5 y u:.^;V)'fn/<:y'm.^^f^ (300 mg^ 1.81 mmol) ^X.XJV^ y"^^vi^:^y 4 
:y (550 mg. 2.72 mmol) (^x h 9 t Kn7 7>^ (30 mL) MW.\^l,l' "(T^ 
v^:>5;/^#^/V) v?t:°^!J v^:/ (685 mg, 2.72 mmol) -^Mtl^ WL^^^^MS^ 
16 B#^1jt#bfco ^»^^5fefls 

n-^ Y-i^^^y (S^gg:3i^/l/:--^^f-^'=3: 97—40: 60) "eft^LT. ^M'fb'o' 

10 m (798 mg, IR^ 78%, 2 X^) ^M^^Jt^^i: bT#fCo ' 

MS: m/z 595 (M+H) . 

NMR (CDCI3) 6 1. 21-1. 30(3H, m), 2. 95-3. 03 (2H, m) , 3. 04-3. 25 (2H, m) , 

3.64-3. 71 (2H,m), 4. 21 (2H, q, J=7. IHz) , 4. 66 (2H, s) , 4. 9l-5. 14 (3H, m) , 

6. 74(lH,s), 6. 86-6. 94 (2H, m) , 7. 12-7. 42 (14H, m) , 7. 85-7. 91 (2H, m) . 
15 mmm^l 2-:7/V;rn-3-{4-[(4-{[(2-:7ai^/l'J^^/I/) (4-:7ai:=yk-l,3-^ 




2-:7/i';^n-3-{4-[(4-{[(2-:7cc^/^:ii^/k) (4-:7^n/i.-i, 3-^Ty^-/^- 

2->,'/^)7-^ y]p?^/V}^:/^;?/k)::^-d5^i/]:7^::^/^}>^n/N°>'^cnf^/U' (740 mg, 
20 1.31 mmol), 7^ h ^ t K n :7 ^ >^ (15 mL). ^ ^ / — /l^ (10 mL) , tK (10 mL) 
*3 j;!/?^^^^;]; 1 7XfPi^ (165 mg, 3.92 mmol) (DU.^'^^'^U.X' 3 
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(505 mg. IR^68%) ^M^^^ t LT#fCc 
MS: m/z 567 (M+H) . 

NMR (CDCI3) 8 2. 95-3. 03(2H,m), 3. 03-3. 31 (2H, m) , 3. 63-3. 72 (2H, m) , 
4. 65(2H, s), 4. 98-5, 20 (3H, m) , 6. 73(1H, s), 6. 90 (2H, d, J=8. 5Hz) , 7. 12- 
7.43 (14H,m), 7. 85-7. 90 (2H, m) . 

mMm5 2 2,2-i^:7/P;tn-3-{4-[(4-{[(2->^c3^:^/l/::i^^/^) (4-:7c3i=/W 
1, 3-^Ty^— /W-2-^/Wr ^ /]7«f^/W^^v^/W;^^-v^]:7cn^/W7"n/^°^^ 




^JS^J3 1 ilWIIt^clb-C. 2, 2-v^:7 7k:^t3-3-(4-l:: Kn :3ei/:7 o^^/W :/n^N' 
^^^^yPi:, [4-[[(2->'cn^/kJ^^/P) (4-:7a^^7P-l, 3-^X^-/^-2-^/1^) 

r 5: y];^^/v]:7:xi^/^]^ ^/-/i^ji^b^M'fb'a^i^ (4x^98%) ^iife^fttft 

MS: m/z 613 (M+H). 

HifeMS 3 2,2-v?:7/l^;^n-3-{4-[(4-{[(2-7a^^/l^::i^f^/V) (4-:7a^^/W 

1^ y— /^-2-^/^) T ^ / ] 7« ^/W ^ Vv'/i^) ;^=¥v'] :7 ^^/W ^n'^'^ 



IliSMS 2^|Wl#^e:LTs 2, 2-v^:7/P:^n-3-{4-[(4-{[(2-:7^::^/V3^^ 
M (4-:7a^c^/V-l, S-^ry— /l^-2— r /!/) T ^ / ] ;^ ^/U}^>^>^J]y) :^^iy]ya^ 
^/k}:/p/N°^/^^^/i-;5^b*M'fb'^^ (IR^ 67%) ^^W^lffit^i^i: LT# 
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MS: m/z 585 (M+H) . 

mMm5 4 3-{4-[(6-{[(2-:7a.:^/^:3:^/l-) (4-:7 S-^T y-/l'-2- 




5 ^M#iJ3 1 i!l^^i^:LTs 3-(4-t: F n df v':7 o^^/i^) :/n ^/V i: , 
(6- { [ (2- a: (4- >^ /l^-2-'f /l^) T ^ / ] P< ^ 

bT#fc:„ 

MS: m/z 564 (M+H). 

10 miM5 5 3-{4-[(6-{[(2-:7^;:^7l'^^/V') (4-:7a^c^/Wl,3-5^Ty— /W2- 




15 :/n/^^-^p<^7i^^^b*M'fb^i|^ (11X^63%) ^^^-^^bl^xnt^o 

MS: m/z 550 (M+H). 

mmm^ e 3-{2-7/l-;^n-4-[(4-{l-[(4-:7a;^/Wl,3-^Ty^>-/W2— f/l^) 
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o 



3- a -4- [ (4- {1- [ (4-7 ^ :=-jv-\, ^ — /W2— f M -f^ 

M^ly-^)V)ir^-y^y ^^^-Mrf'^^^^-yW.^^^^ (0.392 0,713 mmol) (D 
@^^cc^/k (5 mL) m-iJ' P nii^S#^ (72%, 0.513 2.14 mmol) 



-y^ 2>.'^^mk. MffitlibfCo arS^->y ;^7<^V^:^9i^i5'n^ ^^/^:7^ — 
(g^^^^/^:-^d^^f-^=10:90~40:60) -trlt^bT. ^M'fb-a^^ (0.397 g. liX 

^96%) bT#fc„ 

10 MS: m/z 582 (M+H) . 

NMR (CDCI3) 6 0. 92(3H, t, J=7. 3Hz), 1. 19-1. 42 (5H, m) , 2.22- 
2. 50(2H,m), 2. 58 (2H, t, J=7. 5Hz) , 2. 90 (2H, t, J=7. 5Hz) , 
4. 11(2H, q, J=7. IHz), 4. 65 (IH, dd, J=l 1. 3, 4. OHz) , 4. 97 (2H, s) , 

6. 58(1H, dd, J=11.9, 2. 5Hz), 6. 64 (IH, dd, J=8. 4, 2. 5Hz) , 

15 7. lOdH, t, J=8. 7Hz), 7. 22-7. 32 (4H, m) , 7. 38-7. 51 (3H, m) , 7. 65(1H, s), 

7. 87-7. 93 (2H, m) . 

7 3-{2-:7/k;^-n-4-[(4-{l-[(4-:7ct:^/V-l,3-^Ty^-/W-2— r/^) 



20 3- {2- :7 13 -4- [ (4- { 1- [ (4- :7 ^/W 1 , 3-^ T ^ "-/1/-2— f ;v) 

;V\-zr=f-;v}^iyi^;v)^'S^l/']y a:.::^;v}-:fu^^ym.=^^^^ (0.360 0.619 

mmol) (D=^'^y—/V (1.5 mL) *3j;t>*xb7t Ynyy^^ (3 mL) 
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1 m^^mhi- h V ^ j>^7i<^wm (0.75 mu 50 °c -c 1.5 mmmwi^ 
fco K}^M\^7K^M^. 10% ^^ym-^i^mx-Mmm^i^x. g^^^^/^T-tt 

5 =30:70—80:20) XmM\^. g^^rn^/l^-- ^^f-^-^O^ bSlg^ UT. ^Mib-a^^ 
(0.300 JR^ 88%) ^Mfe^^t LT#fc:o 
MS: m/z 554 (M+H) . 

NMR (CDCI3) 6 0. 92 (3H, t, J=7. 3Hz) , 1. 21-1. 42 (2H, m) , 2.22- 
2.50(2H,ra), 2. 65 (2H, t, J=7. 5Hz) , 2. 91(2H, t, J=7. 5Hz) , 
10 4.65(1H, dd, J=11. 4,4. IHz), 4. 97 (2H, s) , 6. 59 (IH, dd, J=ll. 9, 2. 4Hz) , 

6. 65(1H. dd, J=8. 4, 2. 5Hz), 7. 10 (IH, t, J=8. 7Hz) , 7. 22-7. 32 (4H, in) , 7.38- 

7. 51(3H, m), 7. 65(1H, s), 7. 87-7. 93 (2H, m) . 

15 1) ^lif^J 1 ©{b-^i^ 3 0 mg 

2) W^^-^^^^'-^ " 1 0 mg 

3) ?LS 1 9 mg 

4) :^r-T ]) ly^'^'i^^^'^y^ 1 mg 



6 0 mg 



20 



1) mmmi<oi\:.^m 



3 0 g 



25 



2) 



5 0 g 



3) ^ i>-=en =z v-T^'^xr/^^ 
5) .:^'rT ]) l^^-^^^i^"^ 



4 4 g 



1 5 g 



1 g 



1 0 0 0^ 



th 1 4 0 g 
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5 mmiooom^n^o 

m^Mi t h^i^GPR4 0 i^>^-rs^i§p^'fb^^(^E Cso'fit©^:^ 

fCo # 12^:55 4iV^|5B«9 r.<DCHO|fflJia^{*l 0%^^m]^Skm (I n v i t r o 
10 gen) ^^tPa -MEMJ#iffi- (Invitrogen) ^fflV^Ti§*L/Co 

r ^/■fe'l'HifH {S{2^=i>^:7/^^^ hJe:/^§^T^t§*bfc^fflJ3^tr. P B S (I 
nvi trogen) ^ffiV^Xy Lfc^. 0. 05%Trypsin-ED 
TA^^ (Invi trogen) ^.^V^TpJ^^ ^'L-^f^^^lT HHR LfCo # 
btT.fc|fflll^om^SiJ^b. J#ifelmLfefc>9 3x10 =fli(^)*HflS;d5-g-^ tb/S J: 5 
15 b^ Black welled 96 — w ell plate (cost 

er) 1 ::A:fefcl9 1 0 0 iu L-fo^SE^. COai^^^t^T— 8feJ#*-LfCo ^ 

!>i>s^-^©^l!j^F LIPR (Molecular Device) ^ffiV^TM 

20 M^^^ifebfCo 

^-f^ j||Bj!aie:^^fe*F 1 u o 3 -AM (DO J IN) ^mMir^f^}^. feS 
V^{iF L I PRT:yir-i'^^T5Etir('»^?5fe#^i-5fci?)(^T5/^-f^^5/:7T-- 
^f^^ bfCoHBSS (Invitrogen, lOOOmL) i^llM HEP 
ES(pH 7. 4.DOJIN. 20mL) ^m:^fcmm (J^T> HBSS/ 

25 HEPES^?^) :^n-<^v^K (Sigma, 710mg) ^IN NaO 
H (5mL) IZi'BM'f^s $ fetclHB S S/HE P E S^^?^ ( 5 m L) -^M^XU 
^\.fz.mW. (lOmL) ^^;!jpb, ^LCOmU^T y^-^ ^^yy T'-t\^fz..m^ 
F 1 u o 3— AM (5 0 ju g) ^ v'^ '^/l^^/l^^=^">' K (W a k o , 2 1 /i L) 
^ h\^^^<0 2 0 %://^n 1^1^ (Molecular Probe 
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(10. 6inL) ^tft^mMm^mmi^ti. r^^^mUKB l a ck 

welled 9 6-well p 1 a t e ^^-^ # ^'i^J Lfd C HO^Jjaoit*^ 

tif^;iv^7^f^/V;^7^/iN=3r^/ K^ffiV^T#|RL. tJ? P t" W^^m 9 6 - w e 1 1 
plate b) iC2 ui 1 -fo^i^. - 2 0 °C^^?:S*§## 

jl^^bfcih^'://^:/!^— oi5%cHAPS (DO J I N) A'9 r 5/-^ 

-10 ^^^5/7T-«rl 9 8 M iTo^JUnb. ^jig-^l^-hirPBtt^lFL I PRl^L-fe^' 
15 *1 





EC5o(nM) 


mmm2 


48 




38 


mmmn 


19 




55 


mmm42 


65 



20 

«aH;*:'^^m®$:rLfci|#JiS2 003-43508 Q^^^t bT*5 19 . 
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1. ^ (I) 




(1) 

COR 



Ef:±-W^-N (R^) -W^-. -W^-CH (R«) -O-W^-. -W^-O 
10 -CH (R^) -W^-. -W^-S (O) n-W^-^fcfi-W^-CH (R^) 

h^m^. R^*5J;t^^R^f^Cl_6r/l^=¥/l^K-e3^^v^o ) 

20 v'KSr. 

R«*5j;TJ«R^°filRl— ^fd^^J^^oT. ^tb-^^;^7K*m^s /Nn<>'-^Jg^^fc{i 

25 

2. E>e)5-W^-N (R^) -W^-. -W^-CH (R«) -Q-W^-. -W^ 
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-O-CH (R") -W'-^fci{i-W'-CH (R^) -W^- {W^RUW^i± 
R ^ :}o J: t>'R ^ ° ^StK^M^T' 6 W^^S 1 n^coMo 

10 - 

^ 1? fe 5 If:*:® 1 IB^ <Z) -f b-g-i^ * fc ^ O 

15 

5. Ki)^-W^-N (R^) -W^- (W^^tJ^W^filH— ^fcCiM^feoT^ 
20 ^0:^0 

6. R^^Sg^^$tbTV^Tti J:v^C7 _ 1 6 ^^^i^'^^i^ST'fe6W:^^5iB^<?)'fb 

8 . x:as s x-h^mi^m i taso^k-a^ii^* fcf^^^i^o 
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5 11. 3-[4-[[4-[[(2->^cc=/Wa:^/l^) (4-:7ai^/I/-l, /V-2-^/k) 

3-[2, 6-v^:7/l-^n-4-[[4-[[(2-7:3^^/l^^5^yl/) (4-17 3. — 
2- 7 /l^;^ t3 -3- {4- [ (4- { [ (2- :7 ^ ^/P) (4- :7 , 3-f=- T — /k-2- 

■ 3-{2-77l-::^n-4-[(4-{l-[(4-:7a.^/k-l, 3-^r y'— /W2— f ;^/^)^J^^/^] 

15 /c^SGPR40 S:Wf«t^|^fiS^Jo 

1 3. ffjJ^^ilBScD'fb^i^t) !-< f*^<Dii:*fcf*^<D:7'p V9 ly^^^^l^X 

20 14. m^m(D^^ • i'^^^ij-efesit*:^ 1 3mm(Dmmo 

15. GPR4 0^^#:^tgp«P^lJ(^M3t(^fcfe(30. If fBgcC^'fli-^i^ b 

25 16. • ?'^^^J<^<^5t<^fcJe)(D. it5j^:« lIBicC)^^-^^^^ b< f*^ 

17. ni^Hli^tci^f bT> ft^:®l|B^(7)'fl::'^J^^> b< f*^0:^^fcf*^(D-:/n 
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5 ^■^fcnmm:ijmo 
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